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AIR RESISTANCE TO MOVING BODIES. 


We publish, in another column, aletter from a cor- 
respondent who holds very pronounced views as to the 
exaggerated importance attached to the element of air 
resistance by such experimentalists as Mr. Adams, 
whose sheathed train, popularly known by the weird 
name ‘‘ Windsplitter,” is just now attracting much at- 
tention. Mr, Adams, whose theories have appeared so 
plausible to one of the leading railroad companies as 
to lead them to place a standard locomotive and train 
at his disposal and give him right of way over their 
main line of track, is convinced that the inertia of the 
air is not merely an obstacle in the way of high speed 


in railway trains, but that at the highest speeds it is’ 


the most serious resistance of all. Our correspondent, 
on the other hand, would have us believe that air re- 
sistance is greatly overrated, and that beyond the head 
resistance encountered by the locomotive in opening 
up a path for the train through. the still atmosphere, 
the latter exerts but little’ retarding influence 
upon the following train. The truth lies somewhere 
between these two extremes. It is probable that Mr. 
Adaums overestimates the air resistance—it is certain 
that our correspondent places it too low. 

Considering how greatly it affects the problem of 
high-speed transportation, whether by train, trolley, au- 
tomobile, bicycle, or even by those elusive phantoms, 
the airships and dirigible balloon, it is truly astonish- 
ing that we are possessed of so little data of a practi- 
cal kind on the subject of air resistance to moving 
bodies. We say this with a full appreciation of the 
experimental work that has been done with whirling 
bodies and by means of gages carried upon moving 
trains ; for, despite the facts that have been thus ac- 
quired, itis certain that they have yielded comparative- 
ly little data that is of practical value as applied to the 
air resistance to large bodies of broken contour and un- 
even surfaces traveling at high rates of speed. If our 
readers will take the trouble to look up a few of. the 
treatises that have been written upon the question of 
train resistance, they will find that, whereas the author 
in each case proceeds as upon firm ground when he is 
speaking of wheel resistance, axle resistance, internal 
resistance of engines, etc., as soon as he enters the field 
of air resistance he moves with halting steps, as one 
uncertain of his foothold or moving in the dark. 

There is a growing conviction among railroad wen 
that, although Mr. Adams may be attempting to prove 
too much, he is opening up a question that is of far 
greater importance in the economics of transportation 
than has generally beensupposed. We ourselves have 
long been of the opinion that if a special series of tests 
were to be carried out, under varying conditions, and 
with every refinement of scientific accuracy, to deter- 
mine the exact amount of atmospheric resistance due 
to what we might call (adopting the language of theship 
designer), the ‘* bow wave,” the ‘‘ wake” and the “‘skin 
friction” of a train, the results would be as surprising as 
they would be valuable. If form has such an import- 
ant relation to speed ina body moving through the 
fluid, water, it is surely not unreasonable to suppose 
that form has some relation to speed in a body moving 
four or five times as swiftly through the fluid, air. It 
is true, as our correspondent states, that the train car- 
ries along with it strata of air; but so does the ship 
carry strata of eddying water, and it is in the endeavor 
to reduce the speed of these currents, and so avoid the 
loss of power due to setting them in motion, thata 
* Columbia” or a ‘‘Shamrock’”’ is sheathed with costly 
metal alloy and burnished to the smoothness of glass. 
The smoothing down of the irregularities in the sur- 
face of atrain is done to reduce the velocity of these air 
currents and limit the air resistances mainly to those 


due todisplacement at the engine, and replacement at: 


the last car of the train. 

Closely allied to the questions of sheathing is that of 
tapering the ends of a train. To what extent it would 
be possible to conforin to the theoretical ‘*bow” and 
“*stern ” form that would probably be suggested by the 
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results of the proposed investigation, would be largely 
determined by considerations of convenience in opera- 
ion. 


THE ELEMENT OF SAFETY IN SMOKELESS 
- POWDER. 

During one of the violent electrical storms which re- 
cently passed over New York city, a powder boat upon 
which was stored a considerable amount of smokeless 
powder was struck by lightning, and a ease containing 
fifty pounds of this powder ignited and its contents en- 
tirely burnt up without producing even the semblance 


- of an explosion. Stored in the same boat, and adjacent 


to some of the eases which were ignited, were several 
kegs of black powder which, thanks to the non-explo- 
sive character of the smokeless powder, were merely 
scorched on the outside of the kegs. 

The valuabie quality of smokeless powders which 
renders them slow-burning and non-explosive, so long 
as they are exposed to the atmosphere or contained 
only within the slightly resisting walls of a tin can or 
a wooden packing case, was not the immediate object 
of the patient investigation which has resulted in the 
invention of these powders. The quality of safety 
is incidental to the quality of slow-burning, which is 
the prime requisite of all powders of this class. The 
common black powder, with which we are all familiar, 
is quick-burning ; that is to say, it is converted into 
gas immediately upon ignition, there being practically 
no interval between the moment of ignition and the 
moment of complete combustion. If a small quantity 
of it is ignited in the open, it is burnt with practically 
explosive effect, and when it is contained in an enclosed 
or strongly resisting chamber such as a bore of a 
gun or rifle, the whole of the charge is converted 
into gas at the instant of ignition by the primer. 
The curve of pressure down the bore of the gun is 
consequently very uneven, 
over the powder chamber, and falling rapidly to a 
very low point at the muzzle. The manifest advan- 
tages of producing a powder which, as the projectile 
passed down the bore, would burn slowly and pro- 
gressively, giving off increasing volumes of gas corre- 
sponding to the increasing space behind the projectile, 


-led to the invention of slow-burning powders, and it is 


still the inspiration of all investigations along these 
lines. 

Other things being equal, the rate at which a charge 
of smokeless powder will burn and be converted into 
gas, is proportional to the pressure to which it is sub- 
jected. A stick of powder may be held in the hand at 
one end, while it is burning at the other end, the rate 
of combustion under atmospheric pressure being very 
slow ; but, if the same stick is burnt in a closed vessel 
where there is a consequent rise of pressure due to the 
gases which are given off, the rate of combustion will 
increase proportionately to the pressure. 


In the remarkable incident to which we have referred, - 


we are informed by Messrs. Von Lengerke and Detimold, 
of this city, the owners of the powder boat which was 
struck by lightning, that the corner of the cabin struc- 
tures on deck was shattered, and the whole of it burst 
into flame. Captain Jensen, of the boat, after rowing 
his wife ashore, pluckily returned to the powder boat 
and commenced to put out the flames. While he was 
thus engaged on deck he perceived what he describes 
as a muffled sound like the blows from a succession of 
air waves, striking the deck beneath him, and on open- 
ing the door leading to the hold of the vessel, found 
that the fire had communicated to a number of wooden 
cases filled with five-pound tins of smokeless ‘‘ E. C.” 
powder. The pressure due to the ignition of the pow- 
der had burst open the tops of the tins and blown off 
the cover of the wooden packing case, after which 
the contents had burnt up without doing any further 
mischief beyond scorching the surrounding cases and 
black powder kegs. The incident affords a remark- 
able proof of the impossibility of exploding this type 
of powder in the shape, and under the conditions in 
which it is ordinarily handled, shipped, and stored. 
aan nen RRR atta en ee 
A NEW GAS BATTERY. 

A Savannah inventor, Mr. Andrew Plecher, has de- 
vised a most interesting gas battery. The generation of 
the current is effected by the direct chemical union of 
two gases—oxygen and hydrogen, forinstance Itis well 
known -that certain substances, such as palladium and 
platinum, or other metals of this group, have the 
peculiar effect of causing the union of two such gases 
when brought together on its surface. In the ‘* Doebe- 
reiner” lamp, for instance, where a mixture of hydrogen 
and oxygen impinges upon the platinum in a finely di- 
vided condition, thesurface action of platinum causes 
the two gases ‘to unite and to heat the platinum 
red hot, which in turn automatically ignites the 
gases. The chemical union of the two gases in such 
case is attended by the correlated phenomenon of heat, 
for the reason that the interatomic action produces a 
series of short circuit couples whose resistance gives 
heat instead of electric current. 

Mr. Plecher’s invention is designed to prevent this 
production of heat, and to get its correlative equiva- 
lent in electric current by separating the positive side 


being remarkably high. 
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of the atoms from the negative side, and by thus segre- 
gating the positive from the negative forces to carry 
them off in an extraneous circuit which permits it to 
be used ina controllable electric circuit. Briefly, the 
invention consists in a cell whose body structure is 
of some porous material which is homogeneously 
filled throughout the entire structure with platinum, 
or its equivalent in a finely divided condition. This 
cell body has brought to its surface on one side one of 
the gases, and on tl:e other side the other vas, and the 
cell is provided with two gathering electrodes of great 
superficial extent, one of them bathed in the hydrogen- 
saturated surface of the cell and the other in the oxy- 
gen-saturated surface of the cell, whereby when the 
hydrogen and oxygen unite through the action of the 
finely divided platinum the two electrodes will gather 
the liberated forces of opposite polarity as union takes 
place between the atoms, and carry them off through 
the conducting wires of an extraneous circuit. 


oOo 
AN INTERESTING CLOCK. 


Messrs. William Potts & Sons, the well-known clock 
makers of Leeds, England, have just constructed for 
that city what is claimed to be the greatest horological 
achievement of the century. The clock is a huge one, 
and in it are combined many features of the most re- 
warkable clocks in the world, such as those at Berne 
and Strasburg Cathedral. 

The huge clock dial, which is of polished copper with 
the figures inscribed upon it in blue, is flanked upon 
either side by a wmail-clad knight, each holding above 
his head a battle-axe, which serves to strike the gongs 
at the quarters and hours. Above the clock, upon a 
kind of perch, stands a large cockerel. In front of the 
dial is a platform. 

When the quarters of the hour are reached the mail- 
clad knights strike their gongs. Immediately on the 
left hand side of the dial a door opens automatically, 
and there issues forth a British soldier in full uniform. 
When he reaches the center of the platform he halts 
and salutes in precise military manner. He then passes 
on to the left, and is followed by a kilted Highlander, 
who repeats a similar performance when he reaches 
the middle of the platform. Then comes an Irishman 
in the old dress of his country, brandishing a shille- 
lah ; then a Canadian boatman with his paddle, and 
finally, a Hindoo, wearing his turban and loin cloth. 
When the figures have passed round the platform they 
disappear from.sight through another door, which 
closes automatically upon the last figure’s exit. Then 
the cockbird overhead flaps its wings, raises its head, 
and gives three lusty crows. The figures are manu- 
factured of copper bronze, while many of the other 
parts of the clock are constructed from gun metal. 
The escapement is the double three-legged gravity by 
Lord Grimthorpe, who.is probably the greatest living 
authority on clocks and bells. 

INQUIRY CONCERNING WATER TUBE BOILERS. 


The British Admiralty are going to hold an exhaus- 
tive inquiry in connection with the respective advan- 


’ tages of the water-tube boiler and the cylindrical boiler 


as used in the British Navy. The committee consists 
of seven members: Vice-Admiral Sir Compton Dom- 
ville, president, who has had under his command ves- 
sels equipped with both types of boilers ; Mr. List, the 
superintendent engineer of the Cunard Steamship 
Company; Mr. Milton, chief engineer-surveyor of 
Lloyds Registry of Shipping ; Prof. Kennedy, formerly 
professor of engineering at University College; Mr. 
Smith, an engineer in the Royal Navy holding the po- 
sition of inspector of machinery ; and another gentle- 
man whose name is not yet divulged. The committee 
will ascertain, practically and experimentally, the rela- 
tive advantages and disadvantages of the Belleville 
boiler for naval purposes as compared with cylindrical 
boilers ; will investigate the causes of the defects that 
have occurred in these boilers, and in the machinery 
of ships fitted with them. The committe will then re- 
port as to how the defects may be remedied, or averted 
altogether, and will also report upon the other types 
of machinery employed in the vessels. In short, the 
committee of inquiry will completely overhaul all the 
various types of machinery employed in the British 
Navy, and then report as to which is the most reliable, 
trustworthy, and efficient. To enable them to carry 
out their practical experiments, the * Hyacinth,” which 
is supplied with water-tube boilers, and another cruiser 
fitted with cylindrical boilers, will. be placed at their 
disposal. Copies of the reports of all the defects of 
machinery and boilers that were developed during the 
recent maneuvers of the Channel Squadron will be 
handed to the committee, and they will inspect the 
vessels in which the accidents occurred. 
he 
THE question of the gender of the word ‘‘automo- 
bile” has just come up for adjudication by, the French 
Academy and the ‘‘Imrmortels” have deeided to make 
it masculine. Many French purists disagreé “with the 
Academy. Still it seems eminently proper to make the 
rattling combination of iron and fire,:or. electricity, 
masculine, 
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THE HEAVENS IN SEPTEMBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

The shortening days of September bear witness to 
the sun’s continued southward progress. On the 
morning of the 23d the sun enters the sign of Libra, 
and, in the language of the almanacs, ‘“‘ Autumn be- 
gins.” With the change of season it is as well to take 
our monthly glance at the stars at an earlier hour— 
9 P. M. in the middle of the month. 

Right overhead is Cygnus, with Aquila on the south 
along the Milky Way, and Sagittarius setting below. 
Lyra is west of the zenith, and Hercules, Corona, 
Bodtes, and Ophiuchus fill up the western and north- 


western sky. The Little Dipper extends horizontally © 


to the left of the pole, and the Great Dipper is just 
below it. : 

Due south of Cygnus, and east of Aquila, is the 
little lozenge of Delphinus, or *tJob’s Coffin.” Capri- 
cornus and Aquarius are to the south and east, and 
low down on the southeastern horizon the solitary 
first-magnitude star Fomalhaut marks the constella- 
tion of the Southern Fish. Aries and Pisces are low 
in the east, and the Pleiades have just risen. Higher 
up is the brilliant array of Pegasus, Andromeda, and 
Perseus, and far to the northward Capella is once more 
visible. ; 

THE PLANETS. 

Mercury is morning star till the 13th, when he passes 
superior conjunction and becomes evening star. He is 
too near the sun during the month to be well seen 
with the naked eye. 

Venus is by far the most conspicuous ornament of 
the morning sky, rising before 2 A. M. all through the 
month. On the 16th she reaches her greatest eastern 
elongation. Though past her time of greatest bright- 
ness, she is still very brilliant, and can be easily seen 
inthedaytime when properly pointed out. At noon 
on the 19th she is about 3° due north of the wan- 
ing crescent moon, and should be easy enough to 
find. 

Mars is a morning star in Gemini, rising about 1 A.M. 
in the. middle of the month, but is not yet conspicu- 
ous. Heis less than 10° west of Venus on the Ist, but 
since Venus is moving eastward much more rapidly 
than he is, the distance increases to over 20° during 
the month. 

The presence close together in the morning skies of 
the two planets which are nearest our own may 
furnish occasion for speculations about their possible 
habitability. 

Far as we are from any definite conclusion on the 
subject, it is interesting to note that the results of 
certain recent investigations seem to reverse generally 
accepted notions by indicating that forms of life 
similar to those of the earth wight have a better 
ehance of surviving on Venus than on Mars. 

Among the conditions evidently essential for such a 
survival are, first, a rotation of the planet sufficiently 
rapid to avoid overheating by day and undue cooling 
at night; second, the presence of an atmosphere and 
of water ; and, last but not least, a mean temperature 
of the planet’s surface between the freezing point and 
about 150° Fahrenheit. : 

The first of these conditions is fulfilled for both 
planets, as has long been known in the case of Mars, 
and as the recent spectroscopic work of Belopolsky 
proves in the case of Venus, 

It has recently been shown that the density of the 
atiwwosphere of Venus at her visible surface is much 
less than that of the earth’s at sea level. But if, as is 
often supposed, the visible surface of Venus is a con- 
tinuous layer of clouds, the lower layers of her atmos- 
phere beneath this veil may be as dense as the earth’s, 
oreven much denser ; and such extensive clouds imply 
abundant water. 


The atmosphere of Mars, on the other hand, is shown. 


by spectroscopic evidence to be very much less dense 
than the earth’s, and there are very few, if any, clouds 
in it. 

But the most important of the recent investigations 
in this connection deal with the question of tempera- 
ture. 

Venus receives twice as much light and heat from 
the sun as does the earth and Mars less than half as 
much as the earth. A part of this light and heat is re- 
flected by each of the planets, and does not warm it. 
The rest is absorbed, warming the planet, and is then 
slowly radiated into space again. The rate at which 
this radiation takes place depends upon the planet’s 
surface temperature according to a known law, so that, 
if we know the amount of heat that the planet ab- 
sorbs and then radiates, we can attain a fair approxi- 
mation to its surface temperature. 


Now, it has been determined that Venus reflects 60 or ° 


70 per cent of the light falling on her, and, conse- 
quently, absorbs from 30 to 40 per cent, and that Mars 
reflects about 25 per cent and absorbs 75 per cent; and 
it is estimated that the earth reflects about 30 per cent 
and absorbs about 70 per cent. 

So, taking the amount of heat received by the earth 
from the sun as a unit, we find that Venus absorbs 30 
to 40 per cent of twice that amount, or from 60 to 80 
per cent of the unit. 


- of China: 
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The earth absorbs 70 per cent of the unit, and Mars 
7 per cent of less than half a unit, or about 35 per 
cent of a unit. So it appears that Venus and the 
earth have about equal amounts of heat to radiate, 
while Mars has only half as much. This makes it 
seem probable that the surface temperatures of Venus 
and the earth are about the same, while that of Mars 
is much lower—about as cold at its equator as at the 
earth’s poles. 

Of course, the internal heat of the planets may warm 
their surfaces up to any degree. But in its absence it 
can hardly be doubted that the earth’s surface is much 
warmer than that of Mars. 

The character of the true surface of Venus, below 
the supposed cloud layer, must, of course, remain a 
matter of conjecture. But it is to that hidden region, 
rather than to the ruddy planet, that in the present 
state of our knowledge our imagination is directed in 
the search for a possible inhabited world. 

Jupiter is in Scorpio, and:is being rapidly overtaken 
by the sun, so that: he is only visible in the early even- 
ing. Saturn is in Sagittarius, and renuiains visible in 
the southwest about an hour and a half longer than 
Jupiter. Uranus is in Scorpio east of Jupiter, and 
Neptune in Taurus, very difficult to find without a 
telescope provided with circles. . 

The comet discovered late in July by Prof. Brooks 
is still in sight. Toward the end of August it passes 
close to the pole, and is visible all night long, but is 
too faint to be seen with the naked eye and is growing 
fainter, as it is receding from both earth and sun. 


THE MOON. 


First quarter occurs on the night of the ist, full moon 
on that of the 8th, last quarter on the afternoon of the 
15th and new moon on that of the 23d. The moon is. 
nearest the earth on the 9th and most remote on the 
23d. She wakes an unusual number of conjunctions 
with the planets during the month, passing Jupiter on 
the afternoon of the 1st; Uranus the same night; 
Saturn on the afternoon of the 3d; Neptune on the 
morning of the 16th ; Mars on that of the 18th ; Venus 
at noon on the 19th ; Mercury on the afternoon of the 
24th ; both Jupiter and Uranus again on the morning 
of the 29th, and Saturn on the night of the 30th. 


—— 
POLYGLOT CHINA. 


It is true, says the Ostindischer Lloyd, that the in- 
habitants of Peking, Canton, Shanghai, Futwa and 
Amoy speak Chinese; but, as to other parts of the 
country, it isalso true that citizens of the places named 
cannot understand the inhabitants any more easily 
than can a Parisian a German. Thus, the position of 
the Chinaman in his own country, where various so- 
called dialects are spoken, is rather peculiar. The 
Chinese dialects have nothing in common withthe 
patois, or conversation forms of the language. They 
are used by the highest and lowest classes, the savants 
and the uneducated, and the officials and the coolies. 
The dialect is a language of itself. The various dialect 
forms are related to one another in somewhat the same 
manner as the Arabic to the Hebrew and other Semitic 
tongues, or German to English, Dutch, Swedish, ete. 

If it is desirable to classify the numerous dialects, 
they may be divided into the Canton, Hakka, Amoy, 
Swatow, Shanghai, Nifglio, Hainanese and Mandarin. 
The youngest of these is the Mandarin. This dialect 
is not, as generally supposed, the universal language 
The Canton tongue resembles the ancient 
Chinese spoken 3,000 years ago more closely than does 
the Mandarin. The Hakka also shows traces of yreat 
antiquity. It is much older than the Mandarin, and 
almost equals in point of age the Canton tongue. The 
same may be said of the Swatow, Amoy and Shanghai 


.. dialects. In general, it may be said that the languages 


spoken in southeastern China show traces of the an- 
cient Chinese: tongue, while the Mandarin dialect is 
modern. 

In addition to these main divisions, there are many 
quasi-dialects spoken, in some instances, by thousands 
of people. But the same word forms or dialects are 
not used by all persons in a single‘distriet, although 
the districts (civic divisions) are, as’a rule, much 
smaller than those of the countries of western Europe. 
People only a few miles distant from each other often 
use totally different dialect forms. In some of the 
large cities, such as Canton, with more than 1,000.000 
inhabitants, we often find several dialect forms in use. 
The variations in the Chinese tongue are so great, in- 
deed, that it is not too much to say that there are as 
many dialect forms in the Flowery Kingdom as there 
are days in the year. 

The most widely spread language is the Mandarin, 
which is used in one form or another in fourteen or 
fifteen of the nineteen provinces forming China. There 
are also northern and southern Mandarin tongues. 
The best northern Mandarin dialect is spoken in Pek- 
ing, while the best southern is spoken in Nankin. A 
third marked form of the same tongue is spoken in 
West China, especially in Tsien-Kiang. People who 
speak the various Mandarin dialects, however, can 
readily understand one another. All persons, from 
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whatever part of China, who desire to enter political or 
official life, learn this tongue. , 

The other Chinese languages are spoken by compar- 
atively small numbers of people. About 20,000,000, for 
instance, speak Cantonese in one form or another. It 
is used in the greater part of the province of Quang- 
Tong. About one-third of the people of this province 
use the Hakka tongue. In its northeastern part, the 
Swatow dialect is also heard. Cantonese is also spoken 
in the Quang-si provinces, There are not so many 
dialectic forms of the Hakka tongue as there are of the 
Cantonese. Passing up the coast, we find about 3,000,- 
000 people speaking Swatow. In all probability, 
9,000,000 use the Amoy dialect, which resembles 
Swatow about as closely as Portuguese does Spanish. 
Still further up the coast, we find the Futwa dialect, 
which is used in a district about 150 miles long and 300 
wide, containing a population of 5,000,000. The dia- 
lects of Ningho and Shanghai, although only a few 
wiles apart, differ greatly. The Hainanese is spoken 
by the people of Hainan. It is related to the Amoy 
and Swatow dialects—slightly resembling the Japanese 
—and is spoken by about:3,000,000 people. The inhab- 
itants of the vicinage of Sutshu, between Japan and 
Formosa, also speak Hainanese. 

The official language of China is the Pekingese (a 
Mandarin dialect), which is spoken by 200,000,000 peo- 
ple. The Court has to have interpreters. - 

All the Chinese who come to the United States are 
from Canton and its near neighborhood, and conse- 
quently speak the Cantonese dialect. 

The Chinese are not generally educated. About one 
man in every hundred can read and write, and about 
one out of a thousand women. 

Foreigners can seldom do more than learn one dia- 
lect in a lifetime. To speak one dialect, it is necessary 
to know at least 6,000 words. One well-known trans- 
lator of .the Chinese classics did not speak enough 
words to be understood by his Chinese servants. 


ne tt 
THE DEATH OF PROF. J. E, KEELER. 


The death of Prof. James Edward Keeler, Director 
of the Lick Observatory,: at Mount Hamilton, on 
August 12, is an irreparable loss to that branch of science 
of which he was so conspicuous an ornament. 

Born in La Salle, Illinois, forty-three years ago, he 
early manifested an inclination toward astronomical 
research. A graduate of Johns Hopkins University, 
he at once entered upon the practice of the profession 
to which he had determined to devote his life. In 1878 
he participated in the Colorado expedition for observ- 
ing the total eclipse,.and was afterward a colleague of 
Prof. Langley in the famous expedition to Mount 
Whitney in California. ; 

Later he studied with Quincke, at Heidelberg, and 

Helmholtz, of Berlin, and on his return attached him- 
self to the Allegheny Observatory as assistant. When 
Prof. Langley retired from Allegheny, Prof. Keeler took 
his place as chief astronomer. Under his direction 
that observatory.gained its highest position among 
astronomers in the field of original discovery, Prof. 
Keeler devoting his special talent to the advancement 
of the science of stellar spectroscopy, and achieved 
great fame for his discoveries in this abstruse and 
difficult branch. In 1898 he was chosen Chief Director 
of the Lick Observatory, and under his capable man- 
agement the powers of its great instrument were de- 
voted to the highest uses. 
.- Prof. Keeler, while an enthusiast in his favorite 
science, was at the same time extremely conservative. 
The ambition to shine in popular estimation was en- 
tirely lacking; consequently, the work which he ac- 
complished can be truly estimated only by the great 
ones in astronomy who work less for sensational ap- 
plause than for established results. 

Prof. Keeler’s researches on the sun were profound 
and successful, and his lectures, given from time to 
time before the academical societies of the West upon 


.this subject, were remarkable for their lucidity {and 


brilliant conclusions. 

Prof. Keeler’s chief claims to distinction were based 
upon a-work—not yet complete—of studies of nebnle, 
from which much was hoped for. His observations 
upon the great nebule of Orion, published in the 
SCIENTIFIC AMERICAN of May 18, 1899, gives an im- 
pression of the scope of a work which was designed to 
distinguish the new epoch in astronomical research. 

tt 
AWARDS AT THE PARIS EXPOSITION. 

Forty-two thousand seven hundred and ninety ex- 
hibitors out of 75,531 have received awards at, the 
Paris Exposition. The United States obtained 1,981 
awards, of these 220 were grand prizes, 486° gold 
Medals, 588 silver medals, 422 bronze medals, 270 honor- 
able mentions, and a long list of gold, silver and bronze 
medals of collaborators. In the last Exposition only 
1,000 prizes, including those for collaborators, were 
given. The prizes were as follows: Grand prizes, 55 ; 
gold medals, 214; silver medals, 300; bronze medals, 
246; honorable mentions, 229. The names of those 
who received’ grand prizes or gold medals have been 
made public. 
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LOCOMOTIVE SNOW PLOWS IN EUROPE. 

Owing to the heavy snowfalls during winter the 
lines in central Kurope are greatly interfered with in 
their traffic; inthe north of England, the running of 
trains is often interrupted during the first fortnight of 
February ; andin Scotland a passenger train, blockaded 
by snow, sometimes has to stop in the opencountry for 
an entire night. 

This has called attention to the measures to be taken 
to prevent railway tracks from becoming buried under 
snow as the result of severe storms. 

At present we have fences, and small masonry walls, 
or what are called ‘‘snow fenders”; and also snow 
barriers, such especially as those used upon the Cape 
Cod section of the New York, New Haven and Hart- 
ford Railroad. In Saxony, still an- 
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Schuckert Company, of Nuremberg. To each turbine 
is connected directly an alternate current dynamo giv- 
ing 11,000 volts. The electrical energy is transmitted 
to Stuttgart, a distance of 12 miles, mainly by overheaa 
conductor, which extends as far as Prag, where a sub- 
station has been established ; the tension is reduced 
from 10,000 to 3,000 volts, and two cables lead to the 
second sub-station of Stockach and to the main sta- 
tion in Marienstrasse; in both the latter a part of the 
alternating current is transformed to direct current. 
———_—s-+0>- 2 —___—_ 
Chronic Brass Poison. 

Metallic poisoning in its various forms is quite fre- 
quent in certain industries. It is specially common in 
those employed in lead works and with painters who 


SEPTEMBER I, 1900 


tion, staining the linen, the hair is green, and there 
also are many other bad features of the disease, but 
phosphorus pills and dilute phosphoric acid yielded 
satisfactory results. T'he use of milk asa beverage 
was found to be of distinct advantage. 
+ 0 ee 
Utilization of Sugar Beet Waste as Manure. 
No satisfactory process has been found until recently 
for utilizing waste materials which accumulate so rap- 
idly in German beet sugar factories. The problems 
which were the most difficult to solve were how to re- 
duce to a useful form the valuable ingredients remain- 
ing in the mass, how to obviate the unpleasant odors, 
and to dispose of the dangerous waste water. These 
difficulties were particularly felt in establishments 
which produce sugar or alcohol 


other arrangement has been devised = 
to prevent the accumulation of snow 
upon rails and in cuttings. This 
consists of finely meshed nets of 
iron wire, expanded metal (metal 
deployé), or even of cocoa fiber, 
which have interstices of about 
11g inches and. are strung in lengths 
of 18 feet by 5 feet in height. They 
are fastened at the top and bottom 
to ropes stretched between: poles, 
similarly to a tennis net. Old rail- 
way ties often serve as the poles. 
This net opposes no obstacle to the 
wind, although it perfectly arrests 
the snow. 

When the means of protection are 
unable to resist the snow, plows 
of the common type are mounted 
temporarily upon the locomotives. 
These attachments may be dis- 
mounted when it is so desired. 
They do very effective work at a 
speed of 24 miles an hour, when 
the snow does not exceed a depth 
of 20 inches. But if the heaps of snow are unman- 
ageable, cover everything, and fill up in the cut- 
tings, recourse has to be had to more powerful means, 
to the: centrifugal snow plow, a.machine invented in 
the United States by Mr. Rocca as long ago as 1887, 
and subsequently improved. 

The most important part of this snow plow is a vane- 
wheel, mounted on a shaft, driven by a twin engine, 
the cranks of which are placed at right angles to each* 
other. i 

An iron bar screwed to the head of the shaft, the 
two ends of which are secured to two of the blades, 
serves to break up the snow. The rapidly rotating 
vanes collect the snow and hurl it across a skirt se- 
cured to the periphery of the drum containing the 
wheel. The skirt can be vertically inclined to an 
angle of 45°. The engine is constructed foran effective 
pressure of 150 pounds. The diameter of the cylinder 
and the length of the stroke are 
both 22 inches. The bladed wheel 
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use lead colors. Those who use hair dyes and cos- 
metics vontaining lead also frequently suffer, and water 
passing through new lead pipes also is responsible for 
some cases. Other forms of metallic poisoning are less 
common. Copper poisoning is not generally observed, 
although it'may occur in those engaged in operations 
in which either the metal itself, or its alloy. with zine, 


namely brass, enters. A study has been made of this _ 


condition as it | Securs ainong artisans in. brass in Birm- 
ingham, England, and The Medical Record recently 
contained an editorial upon the subject, from which we 


“glean the following : 


The patient: is likely to be a young workman, pre- 
senting a more or less'‘markedly anxious expression, 
with a thin and haggard face, a sallow complexion and 
an unhealthy and wasted appearance. He complains 
of gradualloss of strength, of adry and hacking cough, 
and cold sweats, pain in the chest, loss of appetite, 


from molasses, the residuum, known 
as brown lye or molasses dregs, being 
a waste substance which it was 
found difficult to dispose of satis- 
factorily. When emptied into riv- 
ers, through sewers, it resulted’ in 
the death of fish. When the lye 
was reduced chemically the pro- 
ducts of combustion escaping from 
the chimney made offensive odors 
in the neighborhood. It was found 
that the manuring of fields with 
waste materials of this sort is ad- 
vantageous because the soil thus 
receives back in. easily assimilable 
form useful matter of which the 
beet deprived it in its growth, es- 
pecially potassium and nitrogen, 
This molasses lye cannot now be 
conveniently used with manure, ow- 
ing to the large quantity of water 
which it contains, which makes its 
transportation too expensive. It 
cannot be used in its concentrated 
form on account of its inconven- 
iently stiff and sirupy form. A process has been in- 
vented which obviates all the difficulties named above. 
Molasses lye is changed into a dry substance, which can 
be stored and eventually easily scattered over the field. 

The United States consul at Magdeburg states that 
a recent issue of The Hanover Journal of Agriculture 
and Forestry gives the following analysis of the pro- 


duct :. Nitrogen, 8:22 per cent, of which 2°74 per cent is 


‘nitrogen soluble in water (of this 0°7 per cent is aim- 

“monia nitrogen and 0°09 per cent saltpeter nitrogen); 
phosphoric acid, 0:13 per cent, of which 0°04 per cent is 
phosphoric acid soluble in water; potash (soluble), 
10°74 per cent ; carbonate of lime, 25°99 per cent. 

The value of the manure is 3°05 marks (72°59. cents) 
per centner (110 pounds). It is said that molasses sugar 
refineries and molasses distilleries will be able to secure 
higher net profits from this manure than now result 
from the manufacture of saline and potash, and that 

the process is of considerable value 


has a maximuw speed of 180 revolu- 
tions per minute. Steam is supplied 
from the locomotive by a coiled 
copper pipe. Another pipe of simi- 
lar form permits part of the steam 
to escape from the cylinders of the 
engine used in driving the plow, 
and pass out of the exbatst in the 
smoke-box of the locomotive. A 
steain pipe, branching from the 
main pipe, enters the drum and 
melts the accumulation of snow, 
which would tend to clog the ma- 
chine. 

Tests made on the Hungarian 
lines showed that freshly fallen 
snow not more than 7 feet high ean 
be easily cleared away. The tra- 
jectory described by the discharged 
stream of snow is 150 feet long and 
50 feet high. If the skirt is inclined 
60° the height of the trajectory is 65 
feet ; but the distance is reduced to 
100 feet. 

The consumption of steam is 
great; the locomotive can furnish 
the necessary amount only for ten minutes at a time, 
and must then stop to generate afreshsupply. When 
the snow is more than 7 feet high, it is often necessary 
to use two or even three locomotives; under these 
conditions steam can be furnished only for five minutes 
at a time, by the locomotive used for the purpose. 

oo Eo ooo 
German Hydraulic Plant, 

One of the most recent of the German hydraulic 
plants is that which has been erected at Marbach, 
utilizing the force of the Neckar. The station will 
give 400 horse power at low water and 1,100 at average 
level. Four turbines of 1314 feet are used, placed side 
by side ; the height of fall varies from 814 to 10 feet. 
The turbines have been made at the Voth factory, of 
Heidenheim, and the electrical apparatus by the 
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and progressive emaciation in addition raises a suspi- 
cion of pulmonary tuberculosis. The nature of the dis- 
order is not clear, and treatment fails to give relief. 
An examination of the teeth shows a typical green line, 
probably due to deposition of copper. As the disease 
progresses emaciation becomes conspicuous, with loss 
of strength and tremor. Headache is almost always 
present, as well as neuralgia. Asa rule, digestive dis- 
turbances are present, with loss of appetite and occa- 
sional nausea and vomiting. There may bea dry, 
tickling cough. Symptoms of catarrh are not uncom- 
mon, and there is a sense of dryness or discomfort or 
contraction in the throat and a metallic taste. A feel- 
ing of oppression or nervousness, sometimes intense, is 
common, also repeated attacks of faintness and sinking 
in the morning or at work. There is profuse perspira- 


from a hygienic standpoint. The 
inventor believes that the applica- 
tion of the process can be extended 
to waste materials of other indus- 
tries, and perhaps also to sewage 
matter. 
——— oe ——_ 
English Red. 

Iron oxide is a material of con- 
siderable importance, though not 
wanted in very large quantities, as a 
polishing agent for glass, etc., and 
also as a coloring matter. It is not 
used in the pure state, but the ad- 
mixtures and impurities must be 
restricted to within certain limits. 
It is @ bye-product from the manu- 
facture of sulphuric acid, alum, and 
of vitriol from pyrites. Hardness 
and fineness are the chief requis- 
ites. In testing such natural or 
artificial preparations, the sub- 
stance is not further ground, but. 
dissolved in hydrochloric acid, and 
the iron, aluminium, calcium, mag- 
nesium, and copper.contained in 
the filtrate are determined. The 
residue is essentially silica ; further mica, quartz, feld- 
spar, substances which can be distinguished under the 
microscope, and which give clues as to the origin of 
the material. Good English red is an expensive sub- 
stance, and should contain a high percentage of iron 
oxide, 90 per centand more. No hard impurities can 


be tolerated. 
+ 0+» _________ 


A New Fruit. 

A new fruit was recently exhibited to the Fellows 
of the Royal Horticultural Society, in London. The 
plant bearing it is a hybrid between the raspberry and 
the common blackberry. The taste of the fruit com- 
bines the flavors of the dewberry with that of the rasp- 
berry, and it comes into bearing as the raspberries are 
failing. 


PIPE. 
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THE SILK-PRODUCING SPIDER OF MADAGASCAR. 

Some very interesting experiments have just been 
made at the Professional School of Tananarive with a 
view to rendering practical to a certain degree, the 
utilization of the thread of the silk-producing spiders 
indigenous to the great island of Madagascar. Visitors 
to the Exposition will have an opportunity of seeing 
specimens of the splendid fabric manufactured from 
this material. Some dithyrambic articles have already 
appeared in the Parisian papers announcing to the 
public at large a new industry—that of ‘ araeiculture,” 
destined to take a place alongside of sericiculture. 

“ The spider, the ugly spider is preparing marvelous 
richesforus. .. . Tananarive is going to dethrone 
Lyons. The banks of the Rhone are no longer to be 
the only ones to rear silk producers, for the Imerina 
already counts her own.” It is well to reduce things 
to more modest proportions, and I am going to present 
them in their true light. 

The author of the article that I have just cited says 
himself that the ‘‘ Halabé” (as the Malagashes call the 
silk-producing spider) is quite difficult to reproduce, 
since the female, which alone yields the thread, is so 
ferocious and ravenous that the male cannot approach 
her except with the greatest precaution, and not until 
after he has assured himself of her feelings ; for, in 
most cases, she kills and eats him. So these insects 
multiply only in certain favored places, such as the ex- 
tensive woods of mango trees of the royal gardens in 
the vicinity of Tananarive, where they do not devour 
cn2 another, since they are there assured of an abun- 
dance of food. 

Under such unfavorable conditions it is almost im- 
possible to hope for an unlimited artificial rearing, as 
with the silk worm, and it seems to be inevitable that 
we shall have to confine ourselves to an exploitation of 
the spiders that live in these privileged localities, tak- 
ing care not todecimate or destroy them. This simple 
exposé suffices to demonstrate that it is impossible to 
count upon the utilization of these arachnids as a 
genuine industry. Nevertheless, we may 
hope, from the experiments made, to de- 
rive acertain advantage, on a small scale, 
in having for our objective only the manu- 
facture of exceedingly rare and valuable 
fabrics. 

At the beginning of last winter I visited 
the Professional School of Tananarive 
founded by General Gallieni in the old 
palace of the queen and its adjoining 
buildings. This institution will prove ~ 
one of the most fruitful of the General's 
works in Madagascar, if its directors are 
able to maintain it in the eminently prac- 
tical way that has been traced out for 
them. The young Malagash pupils at- 
tend the lectures with the greatest assid- 
uity, and they and the professors and 
monitors vie with each other in zeal. 

During the course of my visit, I had an 
opportunity of seeing the operation of 
reeling the silk from the spider performed 
under my eyes, and was enabled to pho- 
tograph the different phases of this very 
curious process. In the first place, the 
spiders are brought from the country 
in light baskets by Malagash women on 
the very day upon which the silk is to be reeled. It 
is important, in fact, that they shall be left shut up to- 
gether for but a short time, since they have an unfor- 
tunate habit of devouring one another, and the risk 
would be run of eventually finding nothing but the 
single survivor! The operator then proceeds as in 
reeling silk, that is tosay, he unites several threads and 
twists them at the same time that they 
are reeled, so as to produce a thread of 
the desired size. 

As for the spiders, they are placed in a 
frame in groups of one or two dozen.. It 
is important not to mutilate or wound 
them during the operation, since they 
are capable of being submitted to four or 
five successive reelings in a month, rep- 
resenting about four thousand yards of 
thread. At the Professional School of 
Tananarive the idea has occurred to place 
the spiders in what are called ‘“ guillo- 
tines,” the crescents of which hold them 
between-the abdomen and corselet. Their 
legs are turned back upon the corselet 
and their abdomen emerges from the side 
on which the unwinding and twisting of 
the thread is done. The Malagash girls, 
in performing this delicate operation, 
touch theend of the abdomen of the pris- 
oners with the finger and then gently 
withdraw the latter, thus carrying along, 
in a single bundle, the twelve or twenty- 
four threads to a hook that unites them 
into a single one, whence they afterward 
start for the bobbin upon which they are 
to be wound. 

In order to effect the reeling and twist- 
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ing of the thread at the same time, an ingenious system 
has been devised that gives excellent results. 

The spiders thus undergo a complete reeling without 
resistance, and when they are ‘‘empty ” they are re- 
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SPIDERS IN THE GUILLOTINE REELING-BOXES. 


placed by others. ‘Those which have been operated 
upon are placed for-convalescence in a ‘‘ park” con- 
structed for the purpose and consisting. of bamboo 
planted in the ground and connected by strings so as 
to form trellises: After a few days’ rest in these, those 
that have not been devoured are taken out in order to 
be submitted to another reeling. . 

The silk of the Halabés is of a monet color. A 
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thread of gold could not be more brilliant nor of a 
purer yellow ; but no attempt has been made to wash 
these threads prior to their being woven, as is done 
with silk worm threads, and perhaps such washing 
might remove this brilliant natural color. But there 
would remain the tenuity, elasticity and tenacity, 
which, it is said, are much superior to those of ordinary 
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silk ; and this would permit of the manufacture of 
wonderfully fine fabrics of extreme flexibility and of a 
strength destined to defy ages. 

The merit of this original discovery is due to Father 
Camboné, a Catholic missionary in Madagascar, who was 
the first to endeavor to turn the thread of the silk-pro- 
ducing spider (Nephila Madagascarensis) to account. 
Like the Malagashes, he..contented himself in the first 
place with collecting the innumerable webs of the spi- 
ders that abound in the gardens of the Mission, and in 
carding and spinningthem. He wove fabrics that were 
absolutely unwearable and of a coarse aspect, owing to 
the irregularity of the threads. He then endeavored 
to improve his thread by reeling it directly from the 
abdomen of the spiders, which he inclosed in match 
boxes, and was thus the inventor of the process now 
employed at the Professional School of Tananarive. 
Nevertheless, it appears that Reaumur attempted the 
reeling of the threads of living spiders in 1710, in oper- 
ating upon the Epeire of France, arachnids of small 
size, of which, according to his calculations, it would 
require 700,000 to yield a pound of silk. 

But I. doubt whether the echo of such researches ever 
reached the ears of Father Camboné at Madagascar, 
any more than the experiments of Raimardo Maria de 
Tremayer in Spain or of Alcide d’Orbigny in America; 
so, we may, without injustice, allow the good Father 
all the merit of his discovery, It is, therefore, to him 
alone that the traveling spiders which the government 
is going to send from Madagascar to Paris on board of 
comfortable packet boats of the Messageries Maratimes, 
for operating before the international eyes of the visit- 
ors to the Exposition, will have made this glorious 
trip. Thanks to him, they will become acquainted 
with the mildness of our climate and the succulence of 
the French flies that will be officially served up to them 
at their meals.—G. Courtellemont, in Le Monde Illustré 

oo 
Process for Preserving Wood. 

Mr. Fritz Hasselimann has invented a process for pre- 
serving wood. It is called the xylosete 
process, and consists in boiling the wood 
in asolution of metallic and mineral salts, 
under a pressure varying from 15 pounds 
to 40 pounds per square inch. The solu- 
tion is composed of the sulphates of cop- 
per and iron crystallized together in the 
proportion of 80 per cent of copper and 
20 per cent of iron, alumina, and a salt 
which is mined at Stassfurt, in Germany, 
called ‘‘kanit.” This latter chemical is a 
compound of sulphate of potash and 
magnesia and chloride of magnesia. The 
properties that thissolution exercises upon 
the woods so treated are the withdrawal of 
the sap and its dissolution with the liquid, 
the destruction of the germs of deeay by 
the action of the copper, and a chemical 
formation, by the iron, which is insoluble 
in water, with the cellulose or woody fiber. 
Several experiments have been carried out 
with wood which has been treated by this 
process near Vienna. The treated wood 
was utilized as props in the vineyards and 
never displayed the slightest tendency to 
decay. Sleepers treated by this process 
have also been employed on the Bava- 
rian government railways, and it has been found that 
even the softest woods are rendered as strong and as 
durable as oak by the solution. 

+ 0 
The History of Babylon. 
We may soon, says The Literary Digest, be in a 
position to study the lost history of Babylon, as 
we can now study that of Greece and 
Rome. In arecent lecture at the Indus- 
trial Art Museum at Berlin, Prof. De- 
litzch, the celebrated Orientalist and ex- 
plorer, stated his hope, says Biblia (June), 
‘‘that in a short time it will be possible 
to reconstitute the history of Babylon 
from its monuments. Contemporary in- 
scriptions on monuments show that the 
excavators are unearthing the relics of 
‘a prehistoric epoch antecedent to the 
period to which we assign Abraham. 

The list of kings will furnish an excel- 

lent foundation for the historical recon- 

struction of the epoch.” 

This has been made possible by the 
discoveries of the expedition sent out by 
the German Oriental Society under the 
direction of Koldewey. Nebuchadnez- 
var’s favorite temple has already been 
explored, and the excavators are now 
attacking ‘‘the edifice proper, in which 
Cyrus signed the edict authorizing the 
return of the Jews to their own land, 
and in which Alexander died.” 

sro +o 

In the Palace of Optics at the Paris Ex- 
position 800 or 900 vacuum tubes are used, 
producing a remarkable effect. 
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Air Resistance to Moving Bodies. 
To the Editor of the SCIENTIFIC AMERICAN : 

The newspaper reports of Mr. Adams’ experiments 
with air-splitting trains, and the ill-considered theories 
which he has taken the trouble to publish, lead one to 
vonder why he adopted such an expensive and cum- 

»ersome plan of proving the fallacy of these theories, 
which even the highly colored accounts referred to 
establish beyond dispute. The speeds claimed were 
not extraordinary, taking. the capacity of the engine 
and the weight of the train into account, except when 
descending the grades, and even the maximum speed 
of 102 miles per hour has been equaled; with a heavier 
train, on one of the level roads between Philadelphia 
and Atlantic City. 

If air resistance is such a dominant factor in the con- 
sumption of the power of the engine, why did not Mr. 
Adams’ train run faster on the grades? Hither this 
resistance does not exist, or else Mr. Adams’ housings 
did not remove it. We are all familiar with the re- 
markable run, made on one of the Chicago and Buffalo 
roads, a few months ago, when a very commonplace 
locomotive, with a heavier train, on about an equal 
grade, out-raced Mr. Adams’ train by several miles 
per hour. The exact figures cannot at present be 
given, but the statement is approximately correct. It 
is also a well-established fact that the drawbar pull or 
traction effort of the engine does not increase on level 
roads with the higher speeds, except under accelera- 
tive stresses, which, of course, are at all times propor- 
tionate to the inertia of the train and the increase in 
speed. On the contrary, it has been shown by tests, 
published in The London Engineer, that at certain 
uniform speeds, above tifty miles per hour, the tractive 
power demanded is even less than at lower speeds. 
What becomes of Mr. Adams’ theories if this is true ? 
It was clearly shown that the horse power developed 
was considerably less at these high speeds, back-pres- 
sure and ‘“ wire-drawn ” admission being the chief ob- 
structions to the attainment of higher cylinder power. 
After a certain speed is reached. the horse power of the 
engine cannot be increased, and frequently cannot. be 
maintained, owing to these difficulties of admission 
and exhaust, together with a limited boiler capacity ; 
and this is the mysterious resistance that has switched 
Mr. Adams off on the wrong track. 

A heavy head wind is not a serious obstruction to the 
attainment of high speeds, in spite of the greater at- 
mospheric density induced thereby, but side winds are 
fruitful causes of late trains, which show beyond ques- 
tion that friction and not air resistance is the arch 
enemy of high speed. In still weather a large body of 
air isswept along with the train, but, moving at lower 
velocities as the distance therefrom increases, shows 
conclusively, although it is a self-evident truth, that 


each stratum of air passes over the next, with much— 


less friction, than the innermost stratum would sweep 
over the walls of a train however smooth or unbroken, 
and that this stratum, therefore, although a thin one, 
has practically the same velocity as the train. Any- 
one who has not learned this by observation, may do 
so by holding the hand close to the outside wall of a 
fast train, below one of the windows. It is surpass- 
ingly strange that such evidence as this should be 
ignored by a student who makes a specialty of this 
interesting subject. W. F. CLEVELAND. 
Penetang, Ontario, Canada. 


Ethnology at the Pan-American Exposition. 
BY DR. A. L. BENEDICT. 

The Exposition has provided a circular building 
128 feet in diameter, and has also arranged for a ‘Six 
Nation” Indian Exhibit on the grounds, with a repre- 
sentation of the typic ‘‘ Long House” of the Iroquois 
and an attendance of some sixty Indians, who will be 
engaged in such industries as basket-making, wood- 
work, etc. As these Indians are pagans and have pre- 
served to a great degree their ancient customs, they 
will celebrate in appropriate seasons their various 
thanksgiving festivals, dances, and other rites. 

Every precaution will be taken to protect exhibits 
against fire or theft and loss In packing and unpack- 
ing. It is expected, therefore, that a large amount of 
valuable archzological material will be placed at the 
disposal of this department by museums and indi- 
vidual collectors. In fact, it isnot too early to assure 
the public that the promises of such institutions as the 
American Museum of Natural History, the Peabody 
Museum, University of Pennsylvania, University of 
Chicago, and the Buffalo Society of Natural Sciences, 
as well as the friendly co-operation of the ministers of 
the South American republics, guarantee the success 
of this department. At the same time, there is always 
room for more, and as the aim of this department is 
not so much to get together a large miscellaneous col- 
lection of relics as to afford a means of popular in- 
struction in American archeology, it is desired that 
students from all parts of the country shall send on ex- 
hibits or memeranda descriptive of results obtained in 
their special fields of labor. For example, one exhibit 
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will show the animals domesticated by the aborigines 
of the Western ,Continent, and will explain why the 
lack of large, useful animals capable of domestication 
hampered the development of civilization in the New 
World. 

Through the co-operation of the Department of Agri- 
culture and Horticulture exhibits will be made of the 
plants cultivated in both North and South America 
before the discovery. , 

Often the placard is of as great value as the specimen, 
and one of the features of the exhibit will be cases de- 
scribing in brief various types of stone age implements 
and the method of manufact@ring them. Any student 


.of American archeology, who has elaborated some spe- 


cial phase of the subject and wishes to place his work 
before the public may send on manuscript, and plac- 
ards will be made from it, with due credit to the investi- 
gator. While such placards should be illustrated by 
actual specimens, it is not necessary that the specimens 
should occupy a great amount of space, and in many in- 
stances we may be able tosupply needed illustrations if 
proper descriptions are sent. One point, however, we 
would like to have made perfectly clear, namely, that 
mercenary collectors will not find the Pan-American Ex- 
position a source of revenue, although there would be 
no objection to a modest advertisement placed in a case 
of relics which are otherwise of scientific value. 
at 
FIRST-CLASS BATTLESHIP “KENTUCKY.” 
With the departure of the first class battleship 
‘*Kentucky ” to join the North Atlantic Squadron, the 
United States Navy is strengthened by the addition of 
the second of a pair of battleships which, because of 
certain novelties in construction, have attracted, per- 
haps, more attention than any other vessels in our 
navy. The ‘‘Kearsarge” and the ‘‘ Kentucky” were 
authorized on March 2, 1895, and the contract for the 
construction of both vessels was secured by the New- 
port News Shipbuilding Company, these being the first 
battleships to be undertaken by that now famous vard. 
At about the time that they were authorized Lieut. 
Strauss, of the navy, had proposed that, with a view to 
securing the greatest possible amount of all-round fire, 
the 8-inch guns of the intermediate battery should be 
superposed above the turrets containing the main 
battery of 13-inch guns. The idea commended itself 
to Admiral Sampson, who was at that time Chief of 
the Bureau of Ordnance, and after a considerable 
amount of discussion it was decided to give the pro- 
posed system a trial upon the two new battleships, 
which at that time were. known as Nos. 5and6. The 
design of the Bureau of Ordnance was taken in hand 
by the Construction Department and the details of. the 
installation of the guns in the double turrets were very 
skillfully worked out by Naval Constructor Woodward. 
Advantage was taken of the rapid improvements which 
had been: made in the electrical arts to provide a com- 
plete electrical equipment for the operation of both 
the turrets and the guns. The keels of both vessels 
were laid on adjoining slips on January 30, 1896, and 
21 months later, March 24, 1898, both vessels were 
launched with imposing ceremonies ; this being the 
first’ instance, we believe, of a double launching of 
battleships in the history of our modern navy. The 
‘* Kearsarge” was the first of the two vessels to be 


‘completed, the delay, both in her case and in the case 


of the sister ship, being due largely to the incomplete 
state of the armament. The two vessels are practic- 
ally identical, and a description of one will, therefore, 
apply very closely to the other. 

The ‘‘ Kentucky ” is 368 feet on the waterline, has a 
beam of 72 feet 2144 inches, and when the ship is fully 
equipped, ready for sea, with all stores on board and 
a normal coal supply of 410 tons, her maximum draught 
will be 25 feet 1 inch, and her displacement 11,525 
tons. This is an unusually moderate draught for a 
battleship of over 11.000 tons displacement, and it is 
gratifying to know. that these ships and the later ves- 
sels of the ‘t Maine,” the*‘ Alabama,” and the “‘ Georgia” 
classes are to be restricted to the same draught. The 
later battleships of foreign navies exceed these vessels 
in draught by from 1 to 314 feet; thus, the “Kaiser 
Friedrich,” of the German Navy; draws about 26 feet, 
the French ‘‘ Jaureguiberry ” 27 feet 9 inches, the Italian 
“Re Umberto.” 28 feet 6 inches, and the British ‘‘ Ma- 
jestic,” 27 feet 6 inches, while the ‘‘ Italia,” of the Italian 
Navy, draws 31 feet 6 inches ; although it is scarcely fair 
to include this vessel, which was launched in 1880, in 
the present comparison. The advantage of a moderate 
draught can scarcely be overestimated, and in naval 
Operatious that are conducted in shoal waters, it may 
easily prove to be the decisive factor. Were our own 
shore the object of attack and the exigencies of the 
campaign demanded that we should act on the defen- 
sive, it would be possible for our ships to retire into 
harbors and channels, into which the attacking ships, 
because of their greater draught, could not enter; 
and if we should be carrying on a campaign in for- 
eign waters, it would be possible for our heavily arm- 
ored battleships to enter bays and harbors and pass 
through straits which would: be closed against the 
deeper armored ships of the enemy. 

The defensive qualities of the ‘‘ Kentucky” are of a 
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very high order. In the first place, the whole of her 
armor has been treated by the Harvey process, and 
although ton for ton, it is inferior to the Krupp armor, 
its greater thickness will put the ‘‘ Kentucky” on 
fairly equal terms, as regards protection, with the latest 
battleships of foreign construction. The waterline 
armor extends from abaft the after superposed turrets 
forward to the bow, and the absence of vertical water- 
line armor from the after turret to the stern is com- 
pensated for by giving the curved protective deck in 
this locality a thickness of 5 inches. The belt extends 
from 8 feet above to a depth of 4% feet below the 
waterline. Amidships this belt is 16144 inches thick on 
its upper edge and tapers vertically to a thickness of 
9144 inches on its lower edge. It also diminishes in 
thickness gradually from amidships to either end, the 
thickness of the .bow being about 4 inches. Massive 
bulkheads also extend across the ship abreast of .the bar- 
bettes to a junction with the side armor, thus present- 
ing a complete wall of vertical armor around the engine 
rooms, magazines, and boilers. Above this belt is a 
flat deck of Harveyized steel which is 234 inches in 
thickness. Forward of the turrets this deck is of a 
turtle-back form and 3 inches in thickness. It curves 
down gradually toward the ram bow and is worked 
into the structure of the ram, serving to greatly stiffen 
the latter and to assist in transmitting the shock of 
ramming throughout the whole structure of the vessel. 
Barbettes of 15-inch steel are built up from the pro- 
tective deck to a height of 3 or 4 feet above the main 
deck, and above these are carried the superposed tur- 
rets, the turning gear and ammunition hoists of the 
turrets being protected by the barbette armor. The 
greatest thickness of the armor on the lower half of 
the turrets is 17 inches, and on the upper half,. con- 
taining the 8-inch guns, the armor is 11 inches in thick- 
ness. The space amidships between the superposed 
turrets is occupied by a powerful secondary battery of 
fourteen 5-inch rapid-fire guns, which are carried seven 
on each broadside. The whole of this battery is in- 
closed by a wall of 54-inch armor, which not only 
protects the guns from direct attack on the broadside, 
but also extends obliquely across the ship and prevents 
the enemy from raking the battery from an end-on po- 
sition. Mounted on the superstructure deck above the 
secondary battery are a dozen 6-pounders, eight of 
which are mounted in broadside, while the other four 
are mounted so that they can fire on the broadside or 
dead ahead or dead astern. On the berth deck are 


_eight other 6-pounders, four of which are mounted in 


the bow and four astern. 

The electrical installment of the ‘‘ Kentucky ” is more 
complete than has been supplied on any previous bat- 
tleship, except, of course, her sister ship the ‘‘ Kear- 
sarge.” Two 50 horse power motors are installed in 
each turret for turning the same; 20-horse power mo- 
tors operate the ammunition hoists to the 13-inch guns 
and 6-horse power motors perform the same service 
for the 8-inch rifles, There are also special electrical 
motors for elevating the guns, working the rammers 
and blowing the gases out of the bores of the 8-inch and 
18-inch guns. In addition to the plant connected with 
the turrets, electric power is utilized in the operation 
of 10 endless-chain, ammunition hoists for the 5-inch 
and 6-pounder guns. There are also six electric deck 
winches, and the four big boat cranes, which project 
above the superstructure, are also operated by elec- 
tric motors. The ventilating of the ship is performed 
by thirteen electrically-driven ventilating fans. 

The view on our first page, showing the ‘‘ Ken- 
tucky ” under way, gives an excellent idea of the very 
shapely appearance of this handsome vessel. What- 
ever may be said of the advantages or disadvantages 
of the double-turret system, it cannot be denied that, 
onthe score of appearance, there isa decided gain. 
The concentration of the heavy guns at either end of 
the ship and the long line of the 5-inch rapid-fire bat- 
tery, with the 6-pounders above it amidships, has a 
look of simplicity and convenience. If one could 
suggest a feature that would add toher beauty, it would 
be the raising of the free-board from the bow to the 
foremast by the height of one deck,as in the case of 
the ships of the ‘‘ Alabama” and ‘‘ Maine ” classes. 

The official trial trip of the ‘‘ Kentucky ” took place 
on November 24, 1899, over a measured 33 sea-mile 
course between Cape Ann and Cape Porpoise. The 
vessel was run over the course twice and the mean 
speed for the two runs with tidal connections was 169 
knots per hour; the horse power developed by the 
main engines being 11,081°9, and by the auxiliaries in 
use 236°5. The coal consumption worked out at 2°63 
pounds per horse power per hour. 

_—_—_——_-_ +--+ > —______—_—_—_ 
The Library of the Temple at Nippur. 

Dr. H. V. Hilprecht, of the University of Pennsyl- 
vania expedition into Nippur, has arrived at Constan- 
tinople after having discovered the iibrary at the Great 
Temple, and over 17,000 tablets dealing with literary 
and historical matters. None of them are of a later 
date than 2280 B.C. The remains of the library will 
require five years to excavate. There is every indica- 
tion that the discoveries will give us a complete record 
of the ancient civilization, 
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Science Notes. 

According to The Sanitary Record, meats frozen 
and kept in cold storage for long periods do not undergo 
organic changes in the ordinary sense, but they cer- 
tainly do deteriorate in some intangible way. Aftera 
certain time frozen meat loses some life-principle essen- 
tial to its nourishing quality. 


The British Association celebrate their seventieth 
annual meeting at Bradford commencing September 3. 
The president this year is Sir William Turner, who is 
probably the most distinguished anatomist of the day, 
and he will doubtless deliver an address bearing 
upon a branch of this science. Other lectures will in- 
clude one upon “Animal Electricity,” by Prof. F. 
Gotch; ‘‘Range Finders,” by Prof. W. Stroud; and 


one for the benefit of artisans, by Prof. Silvanus - 


Thompson. The proceedings will be enlivened by the 


various eutertainments which always characterize this - 


annual gathering of scientists. 


During the celebration of divine service at St. 
Botolph’s Church, Boston (England), while a storm 
was raging, the lofty tower was struck by lightning, 
and a large pinnacle was torn from its place, crashed 
through the roof of the building, and alighted on the 
floor 300 feet below, where ‘it was shivered to pieces. 
The congregation rose to their feet and rushed to the 
doors in terror. The clergy remained ‘at their posts 
and by dint of much persuasion at last restored order 
so that a panic was averted. Fortunately, no one was 
injured, either in the rush for the doors, or by the fly- 
ing fragments of the broken pinnacle. 

The American walnut, which has long been such a 
favorite wood in England, has met a powerful rival 
which threatens to supersede it. in the English mar- 
kets. This is the Cape laurel wood, a report upon 
which has recently been prepared under the authority 
of the Imperial Institute of London. This new wood 
is very hard to saw, but planes easily and turns well, 
while the polish that may be imparted to its surface is 
extremely brilliant. It is of a fine rose color, and pos- 
sesses a pretty figure. There is one very prominent 
peculiarity in this wood that causes the workmen to 
sneeze violently and continuously while operating it, 
even with the saw. 


Edward Hale, the well-known English cyclist, has 
recently completed a unique cycling performance, viz., 
the riding of 100 miles per day fora year, Sundays 
excepted, upon an Acatene chainless cycle. The dis- 
tance he has covered is 32,479 miles upon the high 
roads in all parts of the country. Hale was as sound 
in health after he had completed his performance as 
he was when he first set out, the only difference being 
a decrease of seven pounds in his weight and a slight 
enlargement of the heart, which is generally the result- 
ant effect of a course of violent gymnastics. The cycle 
has stood the trial well. “The bevel gear has given no 
trouble whatever, and has stood thoroughly, the. re- 
pairs to the cycle only comprising renewals of the bear- 
ings and the tires. ; 


A school of tropical diseases, similar to those already 
in existence in London and Liverpool, is about -to be 
opened at Hamburg, in Germany. Dr. Nocht, the port 
medical officer of Hamburg, has been visiting the Eng- 
lish schools for the purpose of studying the work in 
each establishment, since the Hamburg school: will 
work in co-operation with the two English schools. 
Dr. Nocht has had an interview with Mr. Chamber- 
lain, the English Colonial Secretary, who is intensely 
interested in the subject. In fact, it was mainly due 
to the indefatigable efforts of the Colonial Secretary, 
in conjunction with some West African traders in Liv- 
erpool, that the schools were founded in England. It 
is contended that once the malaria is suppressed in 
West Africa the country will become a second India. 


Prof. W. Ramsay and Dr. Travers have been ex- 
hibiting to the Fellows of the Royal Society in London 
a beautiful collection of vacuum tubes charged respec- 
tively with samples of the various new gases which 
they have succeeded in obtaining from our atmo- 


sphere. The gases, five in number, are as follows : 
Helium with an atomic weight of 4. 
Neon oy we “ 20. 
Argon * “ “ 40. 
Krypton v7 6s oe 80. 
Xenon * be ie 128, 


When the electric spark is passed through the tubes 
some very beautiful color effects, remarkably rich and 
pure, are obtained. Especially noticeable in effect is 
that obtained in passing the spark through neon, when 
a magnificent crimson glow is yielded. The scien- 
tists also exhibited the apparatus by which they 
succeeded in separating these gases from the atmo- 
sphere and from one another. The process consists of 
fractional distillation. A vacuum vessel is filled with 
liquid air, and into this is dipped a narrower tube 
which is sealed at the bottom, but is connected at its 
upper end with a mercury aspirator. Impure argon is 
then liquefied in this narrow tube, after which, by 
operating the aspirator, the more volatile impurities 
distil over first, and can be collected for further exam- 
ination or purification. Xenon is the heaviest simple 
gas which has yet been discovered, its density being 64, 
or about 414 times that of the air we breathe. 


Scientific American. 


Electrical Notes. 
The introduction of the trolley in the French Riviera 


- has resulted in injury to the telephone lines, which are 


of the grounded pattern. 


It is proposed to erect an electric light plant at Sim- 
la, the suinmer capital of India. It is in the foothills 
of the Himalayas, and water power is abundant. Kero- 
sene is used at the present time. 


To measure comparative sound intensities, M. F. 
Larroque uses an electro-magnetic transmitter and 
receiver, the latter containing a core of iron filings. 
The sound is reduced to silence by suitably withdraw- 
ing a portion of the core, and the silencing points of 
two sounds are compared. ; 


A novel type of trolley is used on the Dublin United 
Tramways. It is of the swivelling arm type, placed at 
the side of the car so as to be out of the way of the 
passengers, who ride on the top of the cars. The trol- 
ley-wheel is small and is contained in acasting. There 
is a kind of double swivel joint which assists in keep- 
ing the trolley on the wire. 

A group of apartment houses in Utica, N. Y., is 
provided throughout with electrical cooking utensils, 
consisting of three round platters, or ‘ stoves,” an oven, 
and a broiler. When not needed they can be stowed 
away, leaving no-outward trace of the use to which the 
room is put. The air is not vitiated, and the apart- 
ment is kept much cooler. The same apartments are 
provided with electric. curling-tongs heaters, which are 
much appreciated. 


During a violent thunder storm in the north of 
England a flash of lightning struck a pasture field, 
and plowed a trench, varying from 3 feet to 3 feet 6 
inches deep, and about 7 inches wide, across the field 
for a distance of about 12 feet. The solid clay was 
scattered in all directions, one clod being hurled as 
much as 60 feet away from the spot. The turf was 
torn up as cleanly as if it had been removed by the 
aid of asharp implement. One length of turf, measur- 
ing about 6 feet in length and 9 inches in width, was 
cut up and thrown over a fence into another field. 

Experiments are being conducted in Budapest with 
high-pressure rotary current for working an electric 
railway on a system introduced by Ganz and Com- 
pany, says The Engineer. It is stated that, despite the 
high working pressure of 3,000 volts which is used, the 
system ensures complete safety even in its application 
to main line working. Experimentally,’thesystem is to 
be introduced on the Valtelina stretch fof the Italian 
State Railway, which has a length of almost sixty-six 
miles. The length of the cars which are worked by 
the new system amounts to 60 feet, while the speed 
attained is about thirty-seven miles per hour. 


Inquiry was recently made by the German Govern- 
ment, says The Chicago Tribune, into the effect of 
lightning upon trees. Observations were made by 
overseers of foresting stations scattered over an area 
of 50,000 acres in the district of Lippe. The forests 
comprised 70 per cent of beech trees, 13 per cent of 
pines, 11 per cent of oaks, and 6 per cent of firs. Of 
275 trees struck by lightning, 58 per cent were oak, 21 
per cent fir, 8 per cent beech, and 7 per cent pine. 
These figures show the extreme susceptibility of the oak 
to lightning stroke, and the large and disproportionate 
percentage of its attack upon the fir. The beech ap- 
pears to be almost immune from lightning stroke. 
While 70 per cent of the forest trees were beeches, 
they received onlv 8 per cent of the strokes, or about 
one-ninth of their proportionate share. It has oiten 
been asserted in England that the beech was never 
struck by lightning. While the German observations 
disprove this broad assertion, they amply justify the 
common belief in the rarity of the occurrence. 


Mr. L. B. Miller, of London, has patented an inven- 
tion for the purpose of decohering rapidly in connec- 
tion with wireless telegraphy. To attain this end, the 
inventor attaches the coherer to the light armature of 
a small and very quick-acting electro-magnet. The 
latter is thrown into action by the relay, the sudden 
jerk forward of the armature serving to decohere the 
filings. The speed of decohering may be greatly in- 
creased if the movement of the armature away from a 
stop is made to break the coherer circuit. When this 
is done, it is possible to more delicately adjust the re- 
lay, and then when the shunt circuit through the relay 
is opened the received wave can only pass through the 
coherer. The inventor states that the coherer filings 
should be of a metal or alloy, that cannot be magne- 
tized owing to the proximity of the electro-magnet. 
The coherer is constructed so that it can be exhausted 
and sealed with little possibility of its sensitiveness be- 
ing impaired by the hot blast of the glass blower, by 
fusing into the bottomof.aglass tube the two platinum 
wires attached to the lower metal electrodes, insulated 
from one another, and afterward cleaning the acting 
surface from the open end of the tube, inserting filings 
anda plug or screw, and finally exhausting and sealing 
uptheopenend. To obviate self-induction a Morse local 
inker can be attached in parallel to the decohering 
magnet, or an-electro-chemical recorder may be em- 
ployed for this purpose. 


_cess with the British forces. 
‘ ture of the country over which the guns were dragged, 
-and the pace at which the army traveled, the guns 
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Engineering Notes. 

The ‘‘Pom-Pom” gun, which has played such a 
prominent part in the South African war on the sides 
of both belligerents, has not proved a very great suc- 
Owing to the rough na- 


were thrown out of gear. Several experiments were 
tried to overcome this difficulty, but without success. 
This is said to be the reason why the Boers carried 
their guns about in the ambulance wagons, since, as 
these latter were fitted with springs, the guns were not 
thrown out of adjustment. 


The Paris Underground Railway was opened on 
July 21st, and it carried thirty thousand persons be- 
tween Porte Maillot and Vincennes. There was a con- 
siderable difference in termperature noticeable on leav- 
ing thestreet, the tunnel being rather chilly. Paris has 
heretofore been the most backward city in the world, 
as regards transportation facilities, and the new line is 
only an earnest of the vast improvements. The jour- 
ney on the recently completed line requires only half 
an hour, while by the ordinary tramway one hour is 
consumed. The fares are five cents for first-class pas- 
sengers and three cents for second-class passengers, 
and the trains are run on ten minutes’ headway. When 
the entire underground system is completed there will 
be thirty-nine miles of railway, and the cost will be 
$40,000,000. 


The new Elbe and Trave Canal has been completed 
at a cost of $5,831,000. It was formally opened by the 
German Emperor on July 16. The length of the new 
canal, which is the second to join the North Sea and 
the Baltic, following the Kaiser Wilhelm Ship Canal, 
or Kiel Canal, which was finished five vears ago, is 
about 41 miles. The available breadth of the new 
eanal is 72 feet. The breadth of the lock gates is 46 


feet, the length of the locks 87 yards, and the depth of 
the locks 8 feet and 2 inches. 


The canal is crossed by 
twenty-nine bridges, which were built at a cost of 
$1,000,000. The span of the bridges is in all cases not 
less than 30 yards and their height above water level 
15 feet. There are seven locks, five being between 
Lubeck and the MOllner See—the highest point of the 
canal-—-and between Millner See and Lauenburg-on- 
the-Elbe. 


The English War Office is experimenting with a new 
magazine rifle. It is the invention of an Australian, 
and it possesses several advantages over the Lee-Met- 
ford arm, which is at present employed in the British 
army. The automatic feed of the cartridges from the 
Magazine into the breech is a striking feature. It was 
tried at Bisley in the recent competitions and fired 
thirty shots in the minute, with twenty-eight hits, of 
which seventeen were bull’s-eyes. The rifle is said to 
be vastly superior to either the Lee-Motford or the 
Mauser in strength, efficiency, and simplicity of con- 
struction, while it is 35 per cent cheaper to manufac- 
ture, and is 1144 pounds lighter than the present Lee- 
Metford rifle. It has been strongly recommended by 
Lord Charles Beresford, and there is little doubt that 
it will be introduced into the British army at the end 
of the South African campaign. 


The new Central London Electric Railway, which 
was opened to public traffic a few weeks ago, has proved 
a prodigious success. During the first four days it was 
opened no less than 353,000 people availec themselves 
of this new means of rapid transit, to the detriment of 
the omnibuses. So startling has been the enthusiastic 
reception of the innovation, that the Underground 
Railway, after many years’ controversy and spasmodic 
experiments, have finally determined to convert the 
whole of their system to electric traction with all pos- 
sible dispatch. This resolution has probably been 
accelerated by the significant fact that in the new 
Electric Railway they have a powerful rival, which is 
both quicker, cheaper, and cleaner than their own an- 
tiquated method of locomotion. At the recent meeting 
of the Underground Railway Company, the chairman 
announced that without any further delay electric 
traction should be installed upon the outlying portions 
of their system, since their own experiments between 
Earl’s Court and Kensington with an electrically pro- 
pelled train had convinced them that an electric loco- 
motive could haul a greater weight than the ordinary 
steam locomotive, that it was more economical, and 
that the atmosphere of the tunnels was maintained in 
a much purer condition. Of course, the great difficulty 
that presents itself in connection with the electric con- 
version of the Underground Railway is the. question 
of the intercommunication of the other great trunk 
railways of the country. The leading railways have 
not one central depot in London in which all the rail- 
ways converge, but rely for communication between 


the various termini upon the Underground Railway 


system, and as they have full running powers over por- 
tions of the latter’s system, it is not probable that they 
will introduce electric locomotives especially for this 
intercommunicative traffic. Therefore, it will probably 
be impossible to banish the steam locomotive entirely 
from the Underground Railway: 
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SALVAGE OF THE “OREGON.” 

The accompanying photographs of the salvage of 
the ‘‘Oregon” have been received from Mr. W. Grigg, 
third engineer of the steamship ‘* Nanchang,” which 
was chartered at Chefoo, North China, to proceed 
to the assistance of the ‘‘Oregon” immediately after 
it had grounded in the Gulf of Pechili. The sub- 
merged rock on which the vessel was impaled lies to 
the northward of Miau Tau Islands and projects pin- 
nacle-like from very deep water. Rocks of this kind 
are not uncommon, and form one of the greatest perils 
of navigation in some of the Eastern seas. One of our 
photographs was taken from the ‘‘ Nanchang,” when 
this vessel was towing in the effort to pull the ‘‘ Ore- 
gon” from the rocks, and the smaller picture shows 
the 10-inch pumps which were used to keep down the 
water in the hold of the ‘‘ Oregon.” 

The description of the operations is best given in the 
writer’s cwn words: 

“The “ Nanchang” was chartered at Chefoo, North 
China, to proceed to the ‘* Oregon” and assist in float- 
ing her. We left Chefoo on the morning of June 30, 
arriving at 10 A. M. on July 1, and made fast along- 
side. The battleship we found was badly ashore on a 
pinnacle rock, and heeling over at an angle of 10°, with 
ten to seventeen fathoms depth of water all round the 
ship, and three or four of the forward compartments 
full of water. We commenced to take out ammuni- 
tion, davits, cables and anchor, ete. The ‘* Oregon” 
had two 10-inch pumps working, which were secured 
from the ‘‘ Tokio Marie,” a Japanese steamer that ran 
ashore.some time ago, about 10 miles away, off the 
same island. The pumps were doing good work and 
Keeping the water under. 

“At 11:40 A.M., July 1, we passed a hawser aboard the 
‘Oregon’? and commenced to tow her, the tide serv- 
ing at that time. At noon the battleship cleared the 
rock. At 12:10 P. M. we let go our hawser, the 
‘“*Oregon” using her own engines ; but shortly after- 
ward she struck on another rock. At 2 o'clock we re- 
sumed towing, assisted by the steamship ‘‘ Kwong- 
sang,” towing till5 o’clock, but unable to shift her. 
The following day at 1:10 P. M. the *‘ Nanchang” and 
the steamship ‘‘ Kwongsang” were inade fast to the 
‘*Oregon,” one on each side, and towing was 
resumed, the British cruiser “ Endymion” 
having come up and passed a hawser aboard 
the ‘‘Oregon” astern. The ‘‘ Endymion” 
carried away her own hawser, and shortly © 
afterward another one belonging to this 
ship. She again sent aboard her own 
hawser, and the three ships made another 
attempt, the “Oregon” using her engines 
as required; but were unable to shift her 
up till 3:45 P. M., the tide having fallen 
too much to render any further attempt 
that day successful. Coal and ammunition 
and heavy weights were being discharged 
the whole time to lighten the ship. Another 
attempt was made on the 4th, but proved 
unsuccessful. On Thursday, July 5, we were 
preparing to make another attempt to tow 
her off, when, at 1:35 P. M., the ‘‘Oregon” 
floated off unaided. We towed her a short 
distance and anchored in 1914 fathoms water 
at 2 P. M. The following day we towed 
the ‘*Oregon” round the island to Hope 
Sound, clear of the strong tide, to enable 
the divers to plank over the 
holes in ship’s bottom, a task 
which will occupy four or five 
days. She will then proceed to 
the Japanese Naval Dockyard 
at Kuré, to be temporally re- 
paired, to enable her to return 
to San Francisco.” 

The ‘Oregon,” favored by 
calm weather, made the trip to 
the dockyard without further 
mishap, and is now undergoing 
sufficient temporary repairs to 
enable her to take part in the 
Chinese campaign. 

—_———too———"— 
Motor Boats on the Dead Sea. 

The Dead Sea, having for 
thousands of years heen a soli- 
tude in the midst of a desert, is to 
havea line of mechanically pro- 
pelled boats. The first steamer 
is 100 feet long and left Hamburg 
for Palestine on June 16, and a 
second steamer has been ordered. 
The first vessel has been named 
**Prodromus,” the “ forerunner.” 
It will carry freight and thirty- 
four persons. The promoters of 
the enterprise are the inmates 
of a Greek cloister in Jerusalem, 
and the management is in Ger- 
man hands. The influx of tour- 
ists in the last few years: has 
been notable. 
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THE BROOKS COMET. 

The new comet discovered by the writer on the 
morning of July 23, while sweeping the eastern heav- 
ens with the equatorial refractor of this observatory, 
has been regularly observed on every clear night. 

It continues a bright and very beautiful telescopic 
object, resembling very much a great naked eye comet 
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in miniature, its appearance, as seen in the 10-inch re- 
fracting telescope, being well shown in the accompany- 
The nucleus is remarkably stellar, and sharp- 


ly defined. For several days after discovery the nu- 
cleus was elongated in the direction of the tail.- It is now 
more nearly round-and slightly diffused. The motion 
of the comet has been rapid and in a northerly course. 


FORWARD DECK OF THE “OREGON,” SHOWING TWO 10-INCH STREAMS 


DISCHARGED FROM THE FLOODED COMPARTMENTS. 


“OREGON” OFF THE ROCKS. 
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Its position at discovery, on July 23, as already an- 
nounced in these pages, was R. A. 2 h. 43 m. 408.; decli- 
nation north 12° 30 m., and the comet was only 
observable in the eastern morning sky. By August: 1 
the comet had moved to north declination 39° 31 m., 
and was in the same wide power telescopic field with 
Algol—the demon star. At my latest observation, last 
evening, the comet’s position was R. A. 2h. 55 m. 35s.; 
declination north 59 7m. This observation was made 
in the presence of a nearly full moon, which shows the 
brightness of the comet. On August 22 the comet will 
be.in R..A. 5:h..46 m.; declination north, 84°10 m. or 


. within. 6° of the north celestial: pole, and below the 


pole. 
It-is now in the cireumpolar constellation camel-par- 


- dalis, is moving upward through that figure, and by 
. the last of the month will be in the head of this constel- 


lation. By plotting these places upon a star atlas the 
comet’s course through the northern heavens may be 
followed .for several weeks. 

The comet passed perihelion on August 3, and is, 
therefore, becoming fainter, but it may be observed 


‘with telescopes of moderate apertures, 


WILLIAM R. BROOKS. 
Smith Observatory, Geneva, N. Y., August 9, 1900. 
SO +O eo 
The Jesup North Pacific Expedition. 

Messrs. Jochelson and: Bogoras, of the Jesup North 
Pacific Expedition, have started for the northeastern 
part of Asia to continue the work of the expedition in 
Siberia. The region which they are about to visit is 
situated northeast of the Amoor River. They will 
study the relations of the native tribes of that area to 
the inhabitants of the extreme northwestern part of 
America, and also to the Asiatic races visited previ- 
ously by Dr. Laufer, and to those living farther west. 
It is believed that the result of their explorations will 
result in clearing up the racial history of these people, 
and it is hoped that the question as to the relations 
between the aborigines of America and Asia will be 
definitely settled. The work of these explorers is part 


of the general plan of the Jesup North Pacific Expe- 


dition, which was organized for the investigation of 
the relations between the tribes of Asia and America. 
The gold discoveries along the coast of 
Behring Sea are, of course, rapidly chang- 
ing the conditions of native life, so that in 
a few years their primitive customs, and pos- 
sibly the tribes themselves, will be extinct. 
The expedition, after leaving Vladivostok, 
wilt go by sea to the northwestern part of 
the Sea of Okhotsk. Mr. Jochelson expects 
to’spend the winter among the tribes of 
this coast. Mr. Bogoras will make a long 
journey by dog-sledge across that part of 
the country which is north of the peninsula 
of Kamchatka. After completing his work, 
Mr. Jochelson will proceed in a northwest- 
ward direction, crossing the high mountains 
which stretch along the coast, on a trail 
never before visited by white men. He ex- 
pects by this route to reach the territory 
of another isolated tribe, the Yukagheer. 
He. will not return to the coast of Okhotsk, 
but will continue his journey westward 
through Asia. Both gentlemen have car- 
ried on remarkable investigations in Siberia. 
Their journey will occupy two years and 
is certain to be productive of im- 
portant results. 


—_—~—. & eo 


A Kite and Balloon Station 
Near Berlin, Germany. 


The Berlin correspondent of 
The Standard announces that 
the Royal Prussian Meteorolo- 
gical Institute in Berlin is about 
to make arrangements for the 
systematic examination of the 
higher strata of the atmosphere 
by means of special apparatus, 
says Nature. In the grounds of 
_the Aeronautical Observatory, at 
Tegel, a suburb of Berlin, where 
Alexander and William von 
Humboldt were buried, registra- 
tions of the atmospheric condi- 
tions at a height of three to five 
thousand meters will be carried 
on, if possible, day and night 
with kites and _ kite-balloons. 
The registering apparatus, 
which automatically records the 
pressure, temperature, humidity, 
and wind velocity at these 
heights, is taken up by a kite- 
balloon connected with the earth 
by piano wire. An elevation of 
1,500 meters. has been attained 
by a train of kites even with- 
out balloons when there was 

sufficient wind. 
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PARIS EXPOSITION.—INTERIOR OF THE PETIT 
PALAIS. 

The interior of the Petit Palais is reached through a 
high arched doorway; the main doors are of glass, 
framed in gilded iron work of artistic designs. The 
front part of the building, which corresponds to the 
main fagade, consists of a central rotunda, from which 
a flight of steps leads up to a long gallery on either 
side. The rotunda, opposite the main entrance, repre- 
sents the portion under 
the central dome; the 
lower part is lined with 
a variegated marble; in 
the corners are four 
niches containing fine 
groups of statuary ; the 
marble finish ends ina 
cornice, above which 
the interior of the dome 
is finished in stucco with 
handsome relief orna- 
ments. The floor is 
formed of a mosaic pat- 
tern. In the center is 
represented a horse, 
upon which is mounted 
the suit of armor worn 
by Francois I. The two 
galleries have eight win- 
dows in front, and a 
semicircular ceiling of 
stucco in relief. Be. 
tween the windows are 
mounted suits of armor 
of different periods, and 
in the center is a horse- 
man in armor ; the walls 
are hung with rich tap- 
estries. The rear door 
of the rotunda leads 
into the central court, 
seen in the illustrations, 
which is of semicircular 
form. The colonnade 
surrounding the court 
is formed of polished 
granite columns ar- 
ranged in pairs, uphold- 
ing a superstructure of 
light stone, carved and 
inlaid with porphyry panels. 
ments in gilded metal, and metal garlands are hung 
between the columns. The pavement is laid in 
mosaic and the walls are formed of porphyry and 
marble in various designs. The central doorway, 
shown on the left of one of thé illustrations, is up- 
held by two granite columns on each side; over the 
arch are finely executed figures in high relief; at 
the ‘top are two figures in gilded bronze. The court is 
tastefully laid out ; the three basins are surrounded by 
mosaic borders in blue and gold, and the flower beds 
and plants add greatly to the effect. In the center is 
a copy of a cele- 
brated graup by : Ae a 
Chardin. 

The galleries 
contain a retro- 
spective collec- 
tion, representing 
the national art 
in its different 
forms from the 
earliest times 
down to 1800. No 
pains have been 
spared to bring 
together a collec- 
tion worthy of the 
occasion; here are 
to be seen Gobelin 
tapestries, carved 
wood, porcelains, 
ivory, enamels, 
etc.; the objects 
have been loaned 
by the govern- 
ment, by mu- 
seums and cathe- 
drals, and by pri- 
vate persons. The 
galleries are divi- 
ded into two 
series, inner and 
outer. The walls 
of the inner series 
are lined with 
Gobelin and other 
tapestries. The 
collection of 
Celtiberian and 
Gallo-Roman ob- 
jects are of espe- 
cial interest, and 


ROOM 


THE COURTYARD 
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show bronze swords and other arms, fibule and 
head pins, as well.as jewelry in gold and rudely 
cut stones. A number of cases contain earrings in 


gold.and bronze, and various bronze ornaments 
and objects taken. from sepulchers of the Celtic 
period. Of the Gallo-Roman period, an interesting 
collection is that of glass vessels of iridescent hues, 
many of large size, dating from the second to the ninth 
A collection of pottery of the same period 


century. 


IN THE SMALL PALACE OF FINE ARTS, PARIS EXPOSITION. 


It is retieved by-orna- has been brought together from the different parts of 


; France. Among the objectsof the Merovingian period 
are two swords with rich scabbards in gold relief, 
besides a number of gold jewels and bronzes. The 
collection of Limoges enamels, from the eleventh to 
the sixteenth century, contains remarkable specimens ; 
most of these are in blue and gold designs. Of the 
porcelains, those of Sevres and St. Cloud are repre- 
sented in great variety ; the Bernard Palissy collection 
is especially interesting; different pieces have been 
loaned by the government, by different museums and 
private collections ; Baron de Rothschild has loaned a 
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number of these. The different rooms contaiz collec- 
tions of carved ivory, illuminated missals, ornamented 
metal work and bronzes, etc. Among the metal work 
is a collection of ancient locks and keys, most of which 
are artistically worked in relief and open-work designs ; 
these date from the fifteenth to the eighteenth cen- 
turies. The outer series of- galleries contain a large 
number of collections; most of the objects are of the 
Louis XIV. or later periods. They include Gobelin 
tapestries, carved and 
inlaid furniture, orna- 
mental clocks, paint- 
ings, etc. One of the 
rooms is devoted to a 
collection of objects be- 
longing to the various 
Members of the royal 
family, including the 
jewel cabinet of Marie 
Antoinette, of mahog- 
any incrusted with 
gilded metal and in- 
laid with mother-of- 
pearl. A central case 
contains books and 
other objects belong- 
ing to celebrated per- 
sons of the time. A 
view in one of the outer 
galleries is shown in 
the illustration; the 
handsomely carved and 
decorated bedstead be- 
longing to the Duke 
Antoine, 1508-1544; it 
is loaned by the Mu- 
seum of Nancy. Op- 
posite it are two carved 
walnut buffets of the 
sixteenth century ; the 
tapestries are of the 
same period. 
——— +0 —— 
New System ‘of Elece 
tric Heating. 
A new system of elec- 
tric heat is upon the 
‘market. It consists of 
an electric heater and 
a blower. ‘The motor 
is of the standard fan type and is secured to a conical 
inetal case. There is an intake for air at the back. 
The heater consists of clay tubes wound with fine 
German silver wire and covered with an insulating 
coat of enamel. The tubes are arranged radially and 
the fan and the heater are both closed in by a metallic 
casing. .The heater can draw air from without the 
room or car, or in cold weather can operate using the 
air in the room or car. Two of these heaters will, it is 
said, heat a 40-foot car tothe proper temperature. In 
the ordinary system some of the persons in the cars are 
uncomfortably warm, while others are cold, but with 
the fan distribu- 
tion the heat is 
positively dis- 
tributed. The 
fan will also prove 
useful in school 
buildings, on 
ships and war 
vessels. It will 
be specially valu- 
able when vessels 
are out of ‘com- 
mission where it 
is desired to both 
warm and move 
the air. 
—— Se 
THE railroads 
have taken very 
little interest in 
acetylene gas for 
ear lighting, and 
there have been 
many failures in 
this field. The 
Chicago, Milwau- 
kee and St. Paul 
Railway Com- 
pany are making 
experiments in the 
laboratory on a 
generator for 
lighting a car. 
One advantage of 
acetylene gas is 
that each car can 
be made a sepa- 
rate unit. There 
are to be service 


OF THE SMALL PALACE OF 


FINE ARTS, PARIS EXPOSITION. 


trials of the appa- 
ratus on the cars. 
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NERNST LAMP AT THE EXPOSITION. 

One of the most interesting displays in the Electrical 
Palace is that of the Nernst lamp shown in the pa- 
vilion erected by the Allgemeine Elektricitatsgesell- 
schaft. Two different types of the Nernst lamp are 
made at present; in the first it is necessary to heat 
the conducting filament by a match, an alcohol 
lamp, or the like. The general appearance of this 
type of lamp will be seenin our engraving. From the 
base project two metal rods, which are braced at the 
ends by ashort tube of porcelain, and tothe ends of 
the rods is soldered a rather thick platinum wire; to 
this wire the ends of the conducting filament are sol- 
dered by a process analogous to that employed for the 
incandescent lamp. This filament, made up of refrac- 
tory oxides, is perfectly white and homogeneous, re- 
sembling otherwise a short carbon filament. As the 
resistance of the filament diminishes when in a state of 
incandescence, it becomes necessary to insert a resist- 
ance in the circuit to cut down the current to the right 
amount. 

The form of resistance used here is shown below the 
porcelain rod; a very fine platinum wire is wound 
around a porcelain rod ahkout one inch long, and this is 
contained in asmall glass bulb; the outer end of the 
wire is connected with a stout wire which passes back 
parellel to the rod. The terminals are formed of two 
wires fused into the glass. A lamp base of the ordi- 
nary Edison, or screw type, is used, to which is fitted a 
globe somewhat resembling an ordinary incandescent 
lamp globe; this, however, is open at the end and 
serves only to protect the filament from dust, ete. 
When the flame of a match is applied to the filament, 
it soon commences to glow, and finally reaches a bril- 
liant ineandescence, giving off a white light which is 
very pleasing in color. The light is much whiter than 
that given by a carbon filament, owing to the. higher 
tem perature of the refractory oxides, and is entirely free 
from the disagreeable green hue of the Welsbach burner. 

It is, of course, quite desirable to havea lamp which is 
entirely automatic in its action, particularly when it is 
placed in inaccessible positions, and accordingly an 
automatic form has been devised, in which the filament 
is heated by the passage of current through an exterior 
conductor, and when its resistance has been thus re- 
duced and it allows the passage of a sufficient current 
to bring it to incandescence, the circuit of the heating 
conductor is interrupted by a special device. The 
general disposition of the working parts is seen in 
the sectional view. From the socket rise two stout 
wires, D D, which support. a porcelain disk, C. Upon 
the disk is supported the filament, A, and surrounding 
it is a spiral tube of porcelain, B. The porcelain tube 
carries on its surface a great number of turns of fine 
platinum wire, which has been wound on while thetube 
is still straight and before baking the porcelain; the 
wire is almost completely: imbedded in the porcelain 
and is visible only upon close examination. 

This exterior tube serves to heat the filament by the 
passage of current in the fine platinum wire; a thick 
wire, not shown in the diagram, passes below from 
the right-handend. A small glass bulb placed below 
contains the resistance wire, wound around a porcelain 
rod, #. Thisresistance is of the same type as for the 
first lamp, only one form being used throughout. The 
lamp base, G. resembles the ordinary screw type, but 
the interior body, of porcelain, is recessed to receive 
the automatic cut-out device; it also supports the 
wires, DD. The cut-out consists of a small electro- 
Magnet, Ff, fitting in}the cavity of the 
socket; the upper end of the bobbin 
is of soft iron, and below an iron piece 
curves up and supports a siall arma- 
ture, Z, by means of a flat spring. 
The armature rests! normally against 
a contact piece to the right, but when 
a sufficient current passes in the coil, 
the armature is attracted and leaves 
the} contact point, thus cutting off the 
current from the'theating spiral. The 
action will be clearly seen by referring 
to the diagram of the electrical con- 
nections. The current takes two paths; 
first, through the filament, the resist- 
ance bulb and the magnet, following 
the circuit, A, B, D. EH, F, G, H; or, 
second, through the heating spiral, 
the contact, K, the armature of the 
magnet, and return, or A, B, C, K, H. 
Owing to the high resistance of the 
filament when cold, the current pass- 
ing in the circuit of the magnet is not 
sufficient at first to attract the arma- 
ture, but a few seconds after it is 
turned on the spiral commences to 
heat up, and the temperature of the filament is raised 
sufficiently to allow a large current to pass; it thus 
becomes incandescent, and, its resistance being lowered, 
a large current passes in the magnet; the armature is 
attracted and the circuit of the heating. spiral broken 
at K. When the lamp is turned off, the reverse action 
takes place ; contact is made at X, restoring the origi- 
ual conditions. 
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The price of a lamp with the automatic illuminat- 
ing device is, of course, much higher than for the or- 
dinary type, on account of the two extra pieces, the 
magnet and the heating spiral. ‘The magnet, of 
course, does not deteriorate ; the spiral, being subject 
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AUTOMATIC TYPE—SECTIONAL VIEW AND DIAGRAM 
; OF WIRING. 


to alternate expansions and contractions, lasts a rea- 
sonable length of time, but not indefinitely. It is, 
however, easily replaced, and is taken back for two- 
thirds of its original value. It is probable, besides, 
that the platinum wire will be replaced by a material 
which will give the same service at a less cost. The 
parts of the lamp which need to be replaced, the spiral 
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and the filament, cost but little, and it is estimated 
that the cost of lamp renewals is not greater than in 
the case of the ordinary incandescent lamp. The dura- 
tion of the filament depends somewhat upon the man- 
ner in which it is brought to incandescence, whether 
heated quickly and thus subjected to a violent rush of 
current,ete. In general, it is less than that of a carbon 
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filament: if the changes in voltage do not greatly ex- 
ceed the normal, one may count upon an average life 
of 300 hours for this lamp. The life is diminished 
gradually by a molecular change, which is produced 
little by little under the action of heat, accompanied 
by a diminution of solidity and often an increase of* 
resistance which diminishes its brightness. The ex- 
penditure of energy in the present type of Nernst 
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lamp.is from 114 to 134 watts per candle power, which 
is about one-half that of an incandescent lamp; for a 
16-candle power lamp the energy consumed is thus 
from 24 to 28 watts, representing 27 to 30 lamps per 
horse power. At present the Nernst..lamp is manufac- 
tured for 25, 50, and 100 candle power, under a tension 
of 110 or 220 volts. 
—_——_ o-oo ——_______—_ 
South America’s Dying Races. 
THE FUEGIANO AND THE BAKAIRI PEOPLE. 
BY JOHANNES HROLF WISBY. 

Before the end of the next century two of South 
America’s most ancient peoples, the Bakairi and the 
Fuegianos, will be practically extinct. Both tribes to- 
gether amount only to a few thousand individuals, and 
have been rapidly decreasing in number for the last 
twenty years. The Bakairi, a branch of the famous 
Caraibian race, live in the heart of Brazil. The 
Fuegianos inhabit the ‘island groups in which the 
South American continent terminates, and form a dis- 
tinct tribe of their own. 

In olden times, when Spanish ships beat around Cape 
Horn, these islanders were first discovered by their 
habit of lighting fires on the shores; for which rea- 
son the Spaniards called them Fuegianos or “‘ fire peo- 
ple,” and their island home, Tierra del Fuego or the 
‘‘Land of Fire.” Behind the thundering surf they 
live, almost naked, in a climate as rigorous as that of 
northern Norway, surrounded by the great oceans of 
the Pacific and the Atlantic, and with great snow- 
capped mountains behind them. The climate is a suc- 
cession of chilling rainfalls and violent storms; a 
quiet, sunshiny summer day is .almost unknown. 
One would suppose that ‘conditions like these would 
tend to draw the members of the tribe closer together. 
On the contrary, everyone lives for himself, and the 
tribe unites only to fight its enemies. The people have 
no religion. They believe merely in devils; they do 
not worship ; and they have no idols of any kind. If 
they hear a noise they cannot account for, they fancy 
it is some devil onthe warpath, and take to their heels. 
They offer no prayers in such cases, but simply turn 
about and run, acting apparently on the principle that 
they can outfoot any devil. Easily frightened as they 
are in this way, they exhibit no fear when the object 
making the noise is visible to them. Darwin, who was 
the first scientist to visit the tribe, as early as 1840, 
maintained they were cannibals, but his theory has 
been contradicted by later scientists, a few of whom 
have succeeded in finding out the real habits of the 
people by living with them. That they have canni- 
balistic tendencies is, however, admitted by several 
travelers; for they make a practice of eating the old 
women of the tribe when they are no longer of any 
use. As the family ties are not very strong, and as 
the children seem entirely to forget the parents as 
they grow older, it is not unlikely that many a poor 
old Fuegiano mother has been partly eaten up by her 
own offspring. 

That which more than anything else has made the 
Fuegianos hardy and able to withstand the trying 
climate, as well as the fierce onslaughts of the warlike 
Onas, is their ancient habit of killing the weaker chil- 
dren, permitting only the robust to live. Children 
thus killed are buried in the ordinary manner of the 
tribe, entirely without ceremony. If not merely 
thrown on the charnel heap they are burned in the 
cainp-fire and their ashes strewn to the winds. It is 
characteristic of the Fuegianos that they endeavor to 
forget their dead, whose possessions 
are conscientiously burned, and whose 
names must not be uttered. 

The only animals met with in the 
country are a species of fox and a spe- 
cies of mouse, but the river-like chan- 
nels which separate the islands swarm 
with seals and fish. Occasionally a 
whale is captured, the oily blubber of 
which is considered a delicacy, and 
the bones an excellent material for 
arrow and spear-heads. Their manner 
of fishing is peculiar. At dark they 
set out in their fraii, flat-bottomed, 
bark canoes armed with long fishing 
spears. Clay is placed in the bottom 
of the boat, on which they light a 
fire. Attracted by the fire the fish 
gather around the boat and are then 
speared with unerring skill. How the 
Fuegianos succeed in keeping these 
badly-leaking and extremely frail 
shells afloat on the turbulent waters 
of the ocean around Cape Horn 
is a puzzle to sailors. They even 
venture far out to sea, paddling 
against the current to reach certain shoals frequented 
by the seal ; but often it happens that a fisherman, 
after battling the tide and the wind, is upset and 
drowned in the tremendous surf which is at all times 
thundering on the shores of the island. 

Froin the raw, forbidding climate of the ugly-tem- 
pered Fuegianos, we shall repair to the luxuriant tropi- 
eal regions of the Bakatri tribe, living in the heart of 
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Rrazil, some forty degrees of latitude north of Tierra 
del Fuego. By the River Xingo, which pours its waters 
into the Amazon, the Bakairi hunters live, the south- 
most outpost of the Carafbian race. Plague and disease, 
doubtless spread by the numerous poisonous insects 
inhabiting the forest regions, have thinned out their 
race, and the days of the Bakairi arenumbered. Like 
the Fuegianos, their life is that of theStone Age, but 
as a race they are somewhat superior, although they 
are also cannibalistic. But it is not the necessity of dis- 
posing of a surplus of old women which has whetted 
the appetite for human flesh. Although the real cause 
of their cannibalism is not definitely settled, it is 
extremely probable that through their habit of eating 
roasted monkeys, which resemble the burned corpses 
of the native children, they have 
acquired a taste for human flesh. 

Unlike the Fuegianos, they havea 
kind of “religion.” They are great 
story tellers and dancers, and their 
sociability and good-nature gener- 
ally win the confidence of the trav- 
eler. Their chief weapons are the 
bow and arrow, a kind of boom- 
erang, and, above all, the blowgun, 
from which they shoot the poison- 
ous arrows which are the dread of 
their enemies. The bow often meas- 
ures six feet in length, and the 
feathers which guide the arrow on 
its flight are set spirally, so as to 
impart a revolving motion to in- 
crease the velocity ; the principle is 
somewhat the same as that of the 
rifled musket barrel. 

Their boomerang somewhat re- 
sembles the Australian weapon ; it 
has an aperture where a ‘‘ demon” 
in the shape of a pierced nut-shell 
is inserted. This arrangement 
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no name for “parrot,” although a variety of parrot 
species are known by separate names. The various 
kinds of palm trees are designated, though no given 
name exists for the word “ palm.” ‘‘ We” also means 
“good ;” ‘‘others” (which they express by saying 
‘not we”) also means ‘‘evil.” The Bakairi can only 
count two; if youask him to count on, he will continue ; 
two-one, for three ; two-two, for four; two-two one for 
five, etc., reminding us of the manner in which bells 
are struck on shipboard. 

Unlike other Brazilian aborigines, the Bakafri know 
nothing of intoxicating vegetable drinks, They main- 
tain their ancient custom of shaving the top of the head 
with a keen-edged native grass. Early explorers sup- 

. posed that they borrowed this custom from the Jesuit 
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constructed with a double keel and a series of heavy 
frames of 12 by 12 timbers with heavy knee-bracing 
between the floor timbers.and the verticals at a point 
which would be known as the bilge in a ship. The 
keel is constructed in two sections, which are held to- 
gether by massive locks or clamps, to maintain the 
cradle in position while the raftis being formed. The 
piles of the raft are laid to break joint as far as possi- 
ble, the abutting ends of one line of the piles coming 
opposite the center of the piles adjoining. 

When the raft is completed it is wrapped around 
several times with massive cable chains, which hold the 
mass firmly, but flexibly, together. After the raft 
is launched, the locks are sprung open by hauling 
upon ropes which are securely connected to them, and 

the two halves of the cradle, thus 


unlocked, float apart, leaving the 
raft free to be towed away. The 
tug’s hawser for towing is made 
fast to a very heavy chain, which 
runs through the entire length of 
the raft. This towing chain is made 
fast by transverse chains to each of 
the binding chains, which run 
around the circumference of the 
raft. The effect of this arrange- 
ment is that when the strain of 
towing comes upon the central 
chain, the binding chains are also 
tightened, and, consequently, when 
the raft is in a sea-way, the greater 
the strain upon the hawser, the 
tighter is the clamping effect of the 
binding chains. Although the 
earlier rafts frequently came to 
grief, those which have been con- 
structed of late yearson the system, 
as outlined above, have proved 
themselves well able to stand the 
stress-of an ocean trip. 


causes a strange, ominous whistling 

as the weapon is hurled against the 

enemy, who is supposed to be 

very much frightened at the noise. The blowgun 
is one of the most dangerous and ingenious weapons 
ever invented by a savage, and in the hands of an ex- 
pert Bakairian is almost a match for a modern firearm 
in the dense jungle. 

The “ projectiles ” consist of the slim, tough, feather- 
weight arrows made from the ribs of a certain palm 
leaf; they are sharpened to a needie’s point, but in- 
stead of hcing mounted with feathers they are merely 
wound round with a bit of raw cotton. The arrow is 
placed in the gun so that the cotton just fills the bore; 
it is blown out with sufficient force to bring down 
game ata distance of 250 feet, if the wind does not 
interfere. It is not the force of the dart that-kills, but 
the poison with which it is saturated. A mere scratch 
by such a dart is invariably fatal. 

The Bakalri tribe is famous for some very queer cus- 
toms, such as the eating of earth, and the rules at- 
tending childbirth and the burial of warriors. 

The rising of the River Xingo during three months of 
the year scatters 
the fish, making 
it impossible for 
the tribe to ob- 
tain any other 
food than the 
baked mud of the 
river, which is by 
no means un- 
healthful. This 
river mud is very 
rich in mineral 
substances, and 
while it cannot be 
said to contain 
nourishing prop- 
erties to any ex- 
tent, it fills the 
stomach and ap- 
peases hunger. 
It is baked in a 
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CRADLE IN WHICH RAFT IS BUILT UP. 


monks, who were the first white men to visit them, but 
it has been proven lately that the bald spot on the 
head was characteristic of the Bakairi centuries before 
any white man penetrated the tropic wilds of their 
home. 
SSS SS 
LUMBER RAFTS ON THE COLUMBIA RIVER. 

The Statés of Oregon and Washington have seen a 
remarkable development of the method of transporting 
lumber to California by sea in the form of large built- 
up rafts, and although the increase in the price of 
timber. of the kind which has been shipped by this 
method makes it likely that no more rafts of the kind 
will be built, this unique and daring means of trans- 
portation will always remain as one of the curiosities 
of the lumber trade of the Pacific coast. We present 
illustrations of the last of these large rafts to be con- 
structed. Like several of its predecessors, it was built 
at the little town Stella, which is located on the 
Washington shore of the great Columbia River, and 


sweltering sun, 
eaten in the shape 
of small balls 
about 3 _ inches 
in diameter, the average daily consumption being 
about three-quarters of a pound for each Bakafri. 


Like most American Indians, the Bakairi attach a — 


great deal of importance to tattooing, but in their case 
the custom owes its origin more to the necessity of 
averting the insects than to the device for personal 
adornment. The mosquitoes on the Rio Xingo are so 
ferocious and pugnacious that extraordinary measures 
must be taken against them, and when, centuries ago, 
it was fcund that a mixture of clay and vegetable oil 
upplied to the skin would keep off the insects, the idea 
of mixing colors suggested itself, and then and there 
was the beginnirg made tothe art of tattooing. 

The language of the people is poor in words. To 
illustrate the poverty of the Bakaltri dialect, there is 


RAFT OF PILES ON THE COLUMBIA RIVER READY FOR TOWING TO SAN FRANCISCO. 
Length, 400 feet; circumference, 100 feet; contents, 6,000,000 feet board mea ure. 


about twenty miles from its mouth. The accompany- 
ing illustrations are of particular interest, as showing 
the means by which the huge rafts are built up to the 
desired cigar shape, prior to their launching. 

This particular raft was some 400 feet in length and 
over 100 feet in circumference. It was built up of fir 
piles, which varied from 80 to 111 feet in length. It is 
readily perceived that to form a strong and flexible 
structure of this length out of such relatively short 
pieces, and mould it to a true cigar shape, would be an 
impossible task, unless a permanent form of cradle 
were first built in which to contain it during the pro- 
cess of building it toform. The cradle, as will be seen 
from our illustrations, is not unlike the skeleton of a 
large ship in the days. of wooden shipbuilding. It is 


The’ distance from the mouth of 
the Columbia River to San Francisco 
is about 700 miles, and under or- 

dinary conditions of weather one of the powerful tugs 
which are detailed for the work of towing will take a 
raft of this kind from the Columbia bar to the Golden 
Gate, San Francisco, in about twelve days. The raft, 
which is herewith illustrated, contains about 500,000 
linear feet of timber, or say about 6,000,000 board feet, 
a sufficient quantity of timber to load a half dozen 
vessels each of 1,000 tons burden. 
oO oe 
The Current Supplement. 

The current SUPPLEMENT, No. 1287, has many papers 
of unusual interest. ‘‘ Problems in China,” is by James 
M. Hubbard. ‘‘China and Her People; Some Reflec- 
tions Upon Their Manners, Customs, Habits, and 
Lives,* by Commander Harrie Webster, U.S. N., is 
another timely article. Both are illustrated. ‘‘ Peary 
Supply Ship Sails” describes in detail the construc- 
tion and stocking of this vessel. ‘‘Old St. Peter’s, 
Rome,” is an important restoration. ‘‘The Panoramas 
of the Paris Exposition ” describes the Balloon Cineo- 
rama at the Fair. 
The eighth instal- 
ment of ‘ Ateri- 
ean Engineering 
Competition” is 
given in this num- 
ber. ‘* The Open- 
ing of the Metro- 
politan Railway 
at Paris” is fully 
illustrated. ‘‘ The 
Biological Labor- 
atory at Cold 
Spring Harbor, L. 
I,” is by W. G. 
Bowdoin. ‘“Te- 
tanus and Its 
Treatment,” and 
“The Coloring of 
’ Soap and Can- 
* Ae dles,” by George 
H. Hurst, are val- 
uable articles. 
The usual Trade 
Notes and Consu- 
lar matter will also be found in this number. ‘‘My 
Experience with a Siphon Pipe Line,” by John K. 
Prather, B.S., describes a simple and convenient device. 
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RECENTLY PATENTED INVENTIONS. 
Industries, Manufactures, Trades, Etc. 


CONSTRUCTION OF CEILINGS AND WALLS 
FOR BUILDINGS. — Franz Kemnitz, Bayreuther- 
strasse 9, Bcrlin, Germany. The inventor has provided 
a new method of arranging and stretching ropes for sup- 
porting the mortar for ceilings and walls. Cramps, to 
which the ropes are fastened, are secured in the walling 
of the room. Between these cramps the ropes are ar- 
ranged in a net, theirends being tightened as much as 
possible and finally knotted together. Upon this strong 
network the mortar is brought. If ceilings are to be 
made, a detachable boarding is arranged underneath the 
network, which boarding is removed after the mate- 
rial has hardened. By this means beton ceilings of very 
small thickness can be produced quickly and cheaply. 


SCREEN FOR STAMP-MILLS.--Martin R. Dris- 
COLL, Frisco, Utah. This screen is so arranged that it 
can be changed without etopping the battery. A frame 
is employed having a number of apertures. Rolls of 
screen-cloth are mounted above the apertures.. ‘fe rolls 
can be adjusted so as to bring their rear faces flush with 
the faces of the apertured frame. Clamping-frames hold 
the screen-cloths in front of the apertures. And an aux- 
iliary clamping-bar receives the lower end ofthe cloth. 
When the proper clamping-frame is raised, the worn-out 
screen is drawn down and the clamping-frame again 
locked. The bottom portion of the screen is doubled 
over the auxiliary clamping-bar and clamped in place. 
By employing two screen-cioths, the operator can change 
one while the other is in use. 


ACETYLENZ-GAS GENERATOR.—Tuomas E. E. 
BarRTLETT, Atlanta, Ga. ‘he inventor has concerned 
himself chiefly with providing an efficient automatically- 
operating carbid-feeder. ‘Ihe carbid is contained in the 
radiating compartments of a rotary receptacle mounted 
above a chute leading to the generating-chamber. Each 
compartment is provided with a releagable bottom. As 
the receptacle mentioned is rotated by the rise and fall 
of the gasometer, the bottoms of the compartments are 
successively released by a trip so that the carbid drops 
into the water of the generating-chamber. 


WEIGHT AND PRICE SCALE.—Cuiark CoRBIN, 
Carbon Cliff, Ill. The invention provides a scale for 
weighing commodities and indicating their cost, which 
scale is so constructed that the value of an article of any 
weight can be read (by weighing it at its price per pound) 
with but one line of graduations to show the value and 
with one line of graduations to show the price per 
pound. 


SODA-WATER APPARATUS.—JosEPH O. WILD, 
Cottage City, Mass. The sirup receptacles are circularly 
arranged about a central ice-receptacle and mounted 
upon a turn-table which can be rotated to bring the 
proper sirup-receptacle into view. The lower ends of 
the receptacles are provided with nozzles beneath which 
glasses are placed. Both nozzles and glasses can be con- 
cealed from view by separate doors. The entire arrange- 
ment is noteworthy for its compactness and neatness. 


Mechanical Devices. 


MATCHING- MACHINE.—Joun M. KuEBLER, Wau- 
sau, Wis. This matching-machine is so arranged that 
the cutters can be changed while the head is in motion, 
that narrower or wider grooves and tongues can be cut, 
and that the position of the cutters can be changed to 
locate the groove and tongue ata different height on the 
board. 


MACHINE FOR MOLDING AND CUTTING ICE- 
CREAM. — Gror@e McC. PINKERTON, York, Penn. 
The machine molds and cuts ice-cream in small blocks 
to be wrapped in paper, the machine being of such a 
nature that the blocks can be so quickly and economi- 
cally cut and wrapped that they can be sold ata very 
small cost. The machine comprises a reciprocating cut- 
ter-knife carried by guide-rods ; a tilting slicer-knife 
provided with a crank; atrip-lever adapted to depress 
the crank and arranged to be tripped by the movement 
of the guide-rods ; and spring secured to the crank so as 
to return the slicer-knife to its normal position. 


HOISTING APPARATUS.—Rosert Watson and 
CHARLES E. STEVENSON, Nanaimo, Canada. The 
apparatus is designed to be used for all hoisting pur- 
poses, as a fire-escape, as a hoist in mining-shafts, as 
an elevator, as a painter’s scaffolding, and the like. The 
invention consists in the provision of novel hoisting de- 
vices and in means for extending horizontally from the 
place of hoisting and lowering any persons or goods 
which are not in the vertical line of the hoisting ap- 
paratus. 


TRACTION-ENGINE. — Daniet C. Cawzey, 1309 
Park Building, Allegheny, Penn. The object of the 
invention is to provide a construction of truck for trae- 
tion-engines by which to secure a greater bearing and 
tractive effect on the ground ; for it is well known that 
sandy, muddy, and rough roads present great obstacles 
to motor-wagons. The invention employs the principle 
of the efidless track-chain revolving around the truck- 
wheels and bearing directly on the road bed for greater 
frictional contact ; and it provides for accommodating 
the varions adjustments which a rough road renders 
necessary with such a track-chain, 


WAGON-LOADING DEVICE.—LeEonarp C. Woop. 
Alden,Iowa. The purpose of this invention is to pro- 
vide a means for loading wagons from scrapers, by 
which means the scrapers are lifted bodily into the 
wagon and dumped therein: The invention consists of a 
cbute, a scoop,a mechanism which when engaged with 
the wagon axle causes the scoop to travel up the chute 
into the wagon. 


Marine Inventions. 


PROTECTIVE ARMOR FOR HULLS OF VES- 
SELS.—Rosert F. B. WausH. Brooklyn, New York 
city. This armor protects a vessel when passing over 
suspected mines or torpedoes. The armor forms a false 
keel and slants from the keel-line upwards at the sides 
in opposite directions, the upper longitudinal edge of the 
armor being some distance from the sides of the hull. 
When the false keel, which is more or less sharp, strikes 
an explosive, the shock of the explosion will not be ina 
vertical direction, but will be divided and sustained by 
the inclined sides of the protective armor, thus prevent- 
ing the hull from being blown upward out of the water. 


MARINE VESSEL.—PrtTer U. and ANNA M. J. 
Rrgss, Williamsbridge, Bronx, New York city. To pre- 
vent a vessel from capsizing the wooden keel-body is 
provided with a longitudinal recess in its under side. 
Against the sides of the keel-body ribs abut, which are 
secured by flanged irons and screws. A weight is fitted 
in the recess and is secured to the body independently of 
the ribs, A strong construction and great stability are 
thus secured. 


LIFE-BOAT.—PETER U. and ANNA M. J. Rizss, 
Williamsbridge, Bronx, New York city. The hull is 
provided with a series of side compartments extending 
slightly below tLe water-line. A bow-compartment ex- 
tends the whole length of the hull. A stem-compart- 
ment only slightly below the water-line. The bow and 
stern compartments are divided by longitudinal parti- 
tions. The rudder has its post mounted in the partition 
of the stern-compartment. The arrangement of air com- 
partments, extending all around the hull, prevents the 
boat from capsizing. Even if filled with water the boat 
cannot sink. The arrangement described in the fore- 
going notice can be combined with the present construc- 
tion to produce a remarkably efficient vessel. . 


MARINE PROPULSION.—PETER U. and ANNA M. 
J. Riess, Williamsbridge, Bronx, New York city. This 
propelling-gear for boats comprises a propeller shaft 
which passes through a sleeve driven by foot-actuated 
gear. Between the sleeve and the propeller-shaft power- 
transmission gearing is arranged. The persons in the 
boat propel the vessel very much as they would a bicy- 
cle. Handle-bars are provided, after the pattern of bicy- 
cle handle-bars, one of which is connected with the 
rudder so that the boat can be readily steered. 


Railway-Appliances. 


{ NUT-LOCK. — Asa W. Wess, South Union, Ky. 
The inventor has devised a novel lock for two nuts, 
which comprises a lock-bar havingnotched ends adapted 
to engage the inner and side faces of the nuts. ‘The rear 
walls of the notches are inclined in parallel lines 
obliquely to the length of the bar, so that a backward 
turn of the nuts will bind their side faces against the 
rear walls. So iong as the lock-bar is in place the nuts 
will be prevented from turning. 


AUTOMATIC AIR-PIPE COUPLING.—Joun W. 
SpuRLocK, ‘Ty Ty, Ga. This inventor has provided a 
new automatic air-pipe coupling which is arranged to 
insure a positive coupling of the hose between adjacent 
cars at the time the latter are coupled and to allow one 
member of the coupling to be coupled with the member 
of an ordinary coupling, if the adjacent car be equipped 
with an ordinary coupling. 


Vehicles. 


VEHICLE-BRAKE.—Rousen H. Waite, Princeton, 
Ky. The brake is so arranged that it can be applied 
either by the team or by hand. The vehicle to which the 
brake is applied is propelled by the rear wheels, the 
draft being at the rear axle and the two trucks being 
tigidly connected.- ‘fhe team draws directly from the 
center of the hind axle. 


TIRE AND RIM FOR VEHICLE-WHEELS.—WIi1- 
LIAM F. Rak, 36 Holland Villas Road, Kensington, Lon- 
don, England. The wheel-rim is made of aluminium 
and hag an outer peripheral opening, through which the 
tread of the solid outer tire projects, the opening being 
bounded by flanges projecting outwardly. The circular 
portion of the rim-is of a single thickness, the flanges 
being formed by bending the edges of the metal outward 
and then inward upon themselves, so that the portions 
of the flanges which are outside the rim are of double 
thickness of metal and the portions inside the rim, 
forming shoulders therein, are of single thickness. 
Thus arim is produced combining maximum lightness 
and strength. 


Miscellaneous Inventions. 


WATCHMAN’S REGISTER. — Jonn A. DEMUTH, 
Oberlin, Ohio. This invention is arranged to compel a; 
watchman regularly to visit various points within his 
precinct and show any irregularity in his- work. By 
furnishing a double check on his visits the chance of | 
fraud is eliminated. A novel feature of the register is 
that it need never be set or visited by any person other 
than the watchman, who can wind the clockwork with- | 
out beiug able to tamper with the mechanism. It is also 
useful as an employé’s time register. tea 


CHURN.--CHaRLEs W. Bow tina, Fulton, Mo. The | 
purpose of the invention is to provide a churn-dash so | 
constructed that it can be readily cleaned or turned 
either \.ay. The dash both agitates and aerates. When 
the dash is in operation, which will cause a partial 
vacuum to be formed at the bottom portion of the bouy 
of the dash, the airrushing in at the upper portion of. 
the body of thedash passes downward and causes the 
milk or cream to be aerated while agitation is in pro- 
gress, .thereby combining two forces, either of which 
will cause the butter to be separated from the cream, 
but which when combined produce much better cream. 


IMPLEMENT FOR EXTRACTING CARTRIDGE- 
SHELLS. — PETER BercGEersen, Cheyenne, Wyo. By 
means of this implement, headless or broken shells are 
quickly extracted from a sun-barrel through the action 
of the ejector or extractor constituting a part of the fire- 
arm. A supplementary extractor is provided which can 
be quickly introduced into a broken or mutilated shell 
and which can be so engaged with the muzzle of the : 
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cartridge that the shell and supplementary extractor will | 
be simultaneously withdrawn. The supplementary ex- 
tractor is provided with an expanding member having a 
flange adapted to be engaged by the main extractor of 
the arm, which flange acts us a substitute for a missing 
head. 


EDUCATIONAL GAME.—James R. Hueues, Belle- 
fonte Academy, Bellefonte. Penn. To provide a means 
for teaching Latin conjugations if a simple and impres- 
sive manner, so that even dull pupils will learn verbs, 
Mr. Hughes has devised an ingenious game which he 
calle ‘* Railroading Through Latin Verbs.’ The game 
includes a ‘‘ Verb Station ’ and four gates leading to as 
many tracks, each gate and its track being named after 
one of the principal parts of a Latin verb. At intervals 
along each track are arranged small stations represent- 
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ing the severa: tenses derived from the principal parts of 
the verb, the active voice being placed on one side of 
the track and the passive voice on the other. The game 
is to be played by spinning an indicator, which, stop- 
ping at the name of a certain tense, calls for the pupil to 
take a mannikin representing a tense, to place it on the 
proper car, so that it will reach the proper station. 


ROUTING TABLE AND CASE FOR POST- 
OFFICES.—MakcetLus 8. Freup, Office of Sup’t of 
Delivery, Boston Post-Office, Mass. The table requires 
no more hghting than the ordinary desk and can be 
readily equipped with fixtures without interference with 
its maximum case elevation, even though loaded with 
* Long Tom” letters. The lower shelves may be drawn 
forward, which feature, together with the vertical shelf 
motion, affords great convenience in routing letters. 
The desk furnishes each carrier with 6 square feet of 
table area. ‘he use of additional tables with illuminat- 
ing fixtures for arranging papers is obviated, and conse- 
qvently the expense of lighting is reduced to a minimum 
and the overcrowding of offices with unnecessary furni- 
ture is avoided. The concentration of the entire work 
on one desk is of great advantage, especially when sub- 
stitutes are performing temporary service. The desk is 
now in practical use at four Massachusetts post-offices. 


HORSESHOE-PAD.—Jacop KRONENBERG, Brook- 
lyn, New York city. The pad has a raised rear or heel 
portion, the lower face of which is provided with suc- 
tion-cups. When the horse plants his foot down, the 
higherrear portion is first compressed, 80 that the suc- 
tion-cups come immediately into action to insure a ge- 
cure hold of the pad on the roadbed. Thecups take the 
place of the ordinary heels of the shoe now used. 


GARMENT-FASTENER.—Fanniz B. MATHEWSON. 
Manhattan, New York city. This hook and eye is se- 
cured by barbs which enter the garment, thus avoiding 
sewing. One of the securing devices of the eye is hook. 
shaped and provided with a guard. ‘The hook member 
of the fastener, in addition to ite sercuring barbs, 
has a sleeve-like receiver at the back, which receives 
a common pin. The ease of application is the chief 
merit of the device. : 


CONVERTIBLE TUB. — Ricoarp W. LeEvy and 
JosEPH Hott, Paterson, N. J. This tub comprises two 
sections separable from each other. A bottom is se- 
cured to one of the sections and has a segmental por- 
tion extending beyond the ends of the section and 
adapted for engagement with the other section. The 
parts are so disposed ‘that they can be converted either 
into a wash-tub or a bath-tub, the change being effected 
by the removal of one section and the substitution of 
another. A watertight locking device is provided for 
the sections. 


SHOE-FASTENER. — Dan M. Youne, Newburg, 
N.Y. The inventor has devised a fastener arranged to 
enable the shoe to be conveniently and quickly opened 
so that it can be slipped on the foot, and to be closed 
simply by pulling the string or lace without first lacing 
as heretofore. 


APPLIANCE FOR SECURING COVERS OF CUL- 
INARY VESSELS IN CLOSED POSITION.—JouaNNn 
WEIpDNzR, Amberg, Bavaria, Germany. The appliance 
secures the covers of culinary vessels, whether for boil- 
ing, steaming, or roasting, in closed position. The ap- 
pliance is of simple construction and so arranged that it 
can be readily applied to any kind Of culinary vessel 
with a projecting rim or top. 

SCAFFOLD-HANGER.—Joan F. Barron, Rumford 
Falls, Me. The bottom of the hanger consists of ad- 
justable sections; and to the bottom sides are hinged, 
pivotally connected at their ends, one of the sides being 
arranged to be lengthened or shortened. The hanger 
enables the workmen to level the scaffold. The hangers 
can be readily moved to any desired point in the length 
of the platform and are completely independent of the 
cross-beams of the platform. 


POCKET-KNIFE.—Jamers H. CaBiEs, Thomaston, 
Conn. This pocket-knife embodies a knife-blade, a 
fork, and a spoon, so that it constitutes an instrument 
which can be readily carried in the pocket and used in 
camp. 


Designs. 


ENGINE-FRAME. — Henry V. A. PaRSELL, JR., 
and ARTHUR J. WEED, Manhattan, New York city. 
The base of the frame has pyramidal supports at each 
end, with a depressed central portion, and parallel braces 
extending from one pyramidal support to the other. 
The frame is noteworthy for its rigidity and strength. 


Norz.—Copies of any of these patents can be fur- 
nished by Muni & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 


NEW BOOKS, ETC. 


AIR, WATER, AND FooD FROM A SANI- 
TARY STANDPOINT. By Ellen H. 
Richards and Alpheus G. Woodman. 
New York: John Wiley & Sons. 
1900. 8vo. Pp. 230. Price $2. 


The authors who can speak with authority deal with 
three essentials for healthful human life. Sanitary 
chemistry Geals with these three commodities in their 
relation to the needs of daily existence. A larger portion 


{of the problems of public health come under these 


The pages deal chiefly with such portions of the 
subject of sanitary chemistry as come under individual 
control. The book is an admirable and scholarly treat- 
ment of the subject. 


THE LEATHER WORKERS’ MANUAL. By 
H. C. Standage. London: Scott 
Greenwood & Company. New Yerk: 
D. Van Nostrand Company. 1900. 
8vo. Pp. 163. Price $3.50 net. 


A good book on this subject has been much needed. 
Leather formulas have been hard to obtain and notori- 
ously unreliable: It deals with blackings, polish-s, 
glosses, renovators, harness blackings, compositions, 
soaps, leather grinders’ supplies, dyes and stains for 
leather. -It js a-very valuable book ard is an eminently 
satisfactory contribution to technical literature. 


Wusiness and PMersonal. 


Marine Iron Works. Chicago. Catalogue free. 
“U.S.” Metal Polish. Indianapolis: Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, ‘Tenn. 


Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., Spring and Varick 
Streets, New York. 


The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 188th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


ga Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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(7948) G. W. K. writes: In our water 
wo1ks system the reservoir is said to be 195feet above 
the pump and lower ends of the town. The gage at the 
pump shows 85 pounds when pump is at rest; at work 
115 to 125 pounds: Query.—With reservoir full and free 
communication through all the mains to reservoir and 
to city, will a gage in the main on lower levels near the 
end of system, indicate. a higher pressure with pump 
running than when at rest? Water company asserts 
that a much better or more forcible stream at fire nozzle 
will be developed with the pump running than not ran- 
ning. My opinion is thatthe pump will be only nseful 
in keeping up supply in reservoir. A. The difference in 
pressure when the pump is standing or running shows 
the amount of water friction in the pipe line between the 
pump and reservoir. If the town supply is taken from 
the pump line, the increased. pressure by the gage at the 
pump will be felt in all parts of the distributing system 
in proportion to the frictional difference of the whole 
length between the pump and reservoir and the length 
from the pump to the point of connection with the town 
supply. Under such conditions the running of the pump 
will increase the force of the fire streams. 


(7944) 8. L. W. writes: 1. I have a 
United States storage battery that I charge with the eight- 
light dynamo described in your SUPPLEMENT. I charged 
the battery and used it one day,but did not use the charge 
all out, as I wanted to use it the next morning. I tried to 
charge it again, but when I connected it to the motor 
it would not run. I tried to charge it again, but without 
success, I would like to know what the matter is. A. 
It appears as if you had connected the dynamo wrongly 
in the battery when you tried to charge it, and so dis- 
charged it in place of charging it. 2. How can you tell 
the positive and negutive poles ona dynamo? I would 
like to find the positive and the negative pole on my 
eight-light machine. A. You would better buy a pole 
detector. These can be had through electrical supply 
houses. See our advertising columns. 8. Can you t¢ll 
me where I can get the spring motor of a clock. Name 
some firms that make spring motors. A. Wedo not 
know any spring motor on the market. 


(7945) I. B. A. writes: I have been 


thinking that for a small number of *phones in towns 
where it would not pay to have a central station the 
Morse telegraph alphabet could be used as a call, using 
the bell as sounder; with ita great numbsr of combina- 
tions could be made. I do not know that I have ever 
read of its being used. If you think it would be practi- 
cable, you might mention it in your paper. A. The only 
difficulty in carrying out this suggestion lies with the 
users of the telephones. They must learn the Morse 
alphabet. 


(7946) A. H. C. writes: Some time ago 
I noticed an inqury from some one who wished to know 
if the small dynamo described in SuPPLEMENT No. 161 
would ignite a gas engine. Having recently tried one on 
my gasoline launch I think some of your readers would 
be interested in learning how it worked. By using a 
spark coil in the circuit it works to perfection. I can 
readily start engine without using the battery. If the 
engine has closed circuit sparking device the dynamo 
connected inseries will ignite it, and the shunt con- 
nection if open circuit; mine works well either way. 


(7947) J. J. V. writes: I made some ob- 
servation of the so-called “ Hertzien * waves and having 
geen no account anywhere of what I am to describe, 
I take the liberty to give you the facts. We have a series 
path-line in our village running in the shape of a horse 
shoe, and there are eight telephones in the circuit. I 
have noticed that during thunder storms the bells ring, 
sometimes more thun one stroke, simultaneously with’a 
lightning flash that was at least one mile away from the 
line, at aright angle to it. I have three wires running 
into my office; the incoming line, the outgoing line and 
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the ground wire. ‘They pass through one hole in the 
window frame and are insulated with two layers of cot- 
ton each. Whenever there is a lightning flash two or 
three miles away, perpendicular to the line, there is a 
flash between tbe wires where they pass thvough the 
window frame, as often and as quick as the lightniug 
flash follows. ‘The sound is usually beard a little iater. 
I think the waves strike the wire and when they get near 
the ground wire they jump te that and pass down into 
the ground. We have little or no induction in our line 
and that is due to the fact, I suppose, that the two ends 
of theline are not more than one-quarter mile apart, 
although the whole line is about one mile long. 


(7948) T. W. B., Jr., asks: Will vou 
please give me directions for making a frictional ciectric 
machine which will give about 12 inch spark? A. We 
do not think you can get a spark 12 inches long from a 
friction machine. We never saw one that would give 
suchaspark. A static machine will give a spark of that 
length. It may beeither of the Wimshurst, or of the 
Yoepler-Ioltz form. In SurprLemENT Nos. 278, 279, 
282, 548, 647, 914, price 10 cents each, are articles de- 
scribing various machiues of this sort. From these you 
can make your plans. We have no description of a 
machine giving a spark of 12 inches in length. 


(7949) H. P. asks: How should soda 
ash be inserted and in what quantities to remove scale 
in two 90 horse power horizontal tubular steam boilers ? 
A. Soda ash for boiler incrustation may be pumped 
in with the feed water about 34 peund per horse 
power of the boiler, and left in for a day when the 
boiler should be blown ont and cleaned eut., A smaller 
quantity may be used if applied every week for twe or 
three weeks and the boiler then cleaned out, 


(7950) J. G. R. asks: 1. How many 
pounds of No.30 cotton covered wire would I need to 
makean induction coil 18 inches long, 9 inches diameter 
2-inch core, allowing about one-sixteenth of an inch be- 
tween layers for ingilstion ? A. We could calculate the 
weight of wire required for the coil as specified, but it 
would be time poorly spent, as it would be to make a 
coil on these lines. No one should use wire ceurser than 
No. 36 fora coil of this size. Nor should it be wound in 
layers, but in sections, with much less than one-sixteenth 
of an inch of insulation between the layers in the sec- 
tions. 2. How many square feet of tin foil would it 
need for a condenser ? A. We cannot tell. 3. If proper- 
ly made what size spark ought it give? A. It might 
give 6to8 inches, but would soon perforate the ineulation, 
and break down. You would far better get ScIENTIFIC 
AMERICAN SUPPLEMENT, No. 1124, price ten cents, and 
make a six-inch cou’ properly designed. It will give 
more satisfaction. 


00D or METAL 
Workers 


Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 
A—Wood-working Machinery, 
B—Lathes, etc. 


SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N.Y. 


AMERICAN PATENTS.— AN INTER- 


esting and valuable tableshowing the number of patents 
granted for the various subjects upon which petitions 
ave been filed from the beginning down to December 
31, 1894. Ccntained in SCIENTIFIC AMERICAN Sup- 
PLEMENT, No. 1002. Price 10 cents. ‘lo be had at 


this office and from all newsdealers. 
GINEAF FT 
L ' ATHES OOT) TOOLS ano SUPPLIES:“7372" 
« SEBASTIAN LATHE CO'29cetwmaric 


CINCINNATI.O. 

and Turret Lathes Plan- 

Foot and Foot and Power ers, $ Shapers, and Drill Brosses. 
SHEPARD LA! THE CO., 133 W. 2d St., Cincinnati, 


LATHES 


MACHINE SHOP OUTFITS, 


FOR 
CUNSMITHS, TOOL 
Makers, EXPERI- 


MENTAL ano REPAIR 
WORK, Etc. 
Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 


a RockrorpD, ILL. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers. Kclitors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
‘Te be had of all booksellers, statieners 
and notion dealers. or by mail on receipt 
of price. Samplecard, by mail, free. Man- 
ufactured by Consolidated ery 
Pin Co., Box 121, Bloomfield, N. J. 


PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 


SELF CHARGING 
MACHINE 


» For School, College or 
X Kay work. 


CB” Circular free. 
E. S. RITCHIE & SONS, 
Brookline, Mass. 


DRAWING PENS. 


“ON & 


THE 
——=—_SCIENTIFICALLY SHARPENED. 
—— > Se 


‘« QUEEN ” 


TO INVENTORS 


An experience of over fifty years,and the prepara- 
tion Of mure than one hundred thousand applioutions 
fur patents at homeand abroad. enable us to understand 
the laws and practice on both conrinents, and to possess 
unequaled facriities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be bad on application, and per- 
sons contemplating the securmg of patents, either at 
home or abroad. are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO.. office SCTEN'TIFIC AMERICAN, 
3t1 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


AUGUST 21, 1900, 
AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.] 


Acid and makir 
Bonhoette 
Acid and ma 
disulfonic, H. Laubmann.. 
Air. apparatus pot projecting he: 
Air brake, F. L. Clark... 
Air brake alarm, low pres 
Alarm. See Air brake alarm. 
Low water alarm. 
Alkaline earth silicid, C. B. Jacobs 
Ammunition box, LI. W. Daly... 
Animal trap, C. B. ‘Trumble.. 
Animal trap attachment. W. H. 
Asparagus, ete., holder for, W. Vogel. 
Automobile vehicle, W. W. Valentine. 
Awning fixture, H. BF. Condon... 
Axle. BL Beebe. tice ae. 
Axle box lid, car, C. KH. Moore 
Axle boxing, vehicle, G. H. Leather 


Yea same, bappionylsalicy ie oO. 


6356485 


“Burglar alarm. 


Bag. See Paper bay. 
Bag machine, H. Bilgram.. . $56,340 
Baling press, P.C. Soutbw 636,429 


Band cutter and feeder, Erickson & 
son 
Basin stopper, W. Holmes.. 
Bearing, shaft. F. J. Warburton.... 
Bed bottom, sectional, J. P. Leggett. 
Bed. sofan i. Bennett «.....ccicsescse. 
Bedstead fastener, H. H. Hirsch. 
Beehive tH. JOHAansen... coc. cence eine 
Beer, rete. device for Seavwming steamy 
ne . +e rw . 
Ricvele. F. Weber. 
Bicycle. eleetric, A. Hansel. 
Bicycle haudle bar heads. ma 
walter et al..... 
Bicycle locking device, Wessnick & Gutowsk 
Bicycle saddle. W. M. Starr... ....-...0... 0. 
Bicycle seat post clamp. J. B. L. McKenzie. 
Binder. joose sheet, ‘I. Noble.. oe 
Binder, temporary, W. P. Northeo 
Bit, A. Castro. 
Blower. E.3. Gray | 
Boiler. See Water tube b 
Boiler, D, Fitzzibbons. 
Boiler water borttie 
Botting mill, 


Hamend- 


ng, J. P. Schow- 


Bottles, method of and means for wiring, 
Cassidy 
Box. See Ammunition box. Folding box. Match 


box. 
Box filling machine, KB. T. Pollard.................. 656,828 
Boxes. manufacture of, Stevenson & Maginn.... 636,488 


Bracket. See Lamp supporting bracket. 


Brake. See Air brake. Itydraulic brake. Rail- 
way brnke. Vebiclebrake. Wagon brak 
Brake sPUeih. A Denia t hye ee tescteis veniac aves 636,574 


| this subject. 
il 


| tempored by onr a 


|} 1004, 1007, 1012, 1014. 


All Queen Pens are sharpened by experts who have 
had many years’ experience in nish Ste sharpening 
Mrawing Pens, Only the finest English Steel is used in 
the Queen Pens, and they are hand-made ang c retully 
yreved process. «QUE 


Inec., Mathematical Engineering and UREN Oe 


went Makers, 101 


6 


12-inch Pipe cut off and 
Threaded with ease by one 
man and a 


FORBES 


PATENT DIE STOCK. 


Smaller sizes proportionately 
Send for Catalogue. 
THE CU RTIS 


& Cc u iris co., 
6 Garden Street. Bridgeport, Conn. 


If You Want the Best Lathe and Drill 


CHYSES. 


BUY 
WESTCOTT’S 
Strongest 
Grip, Great- 
est Capacity 
and Diurabil- 
ity, Cheap and Accurate. 


Westcott Chuck Co., Oneida, 


N.Y. U.S. A. 
Ask for catalogue in English, French, Spanish or German, 


FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be attached to benchor post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe 4 to 1 inch; the 
other for pipe 114 to 2 inches, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
erattractive features. Send for 
articulars. The Armstrong 


Ifg. Co. 1389 Centre Street, 
New York. Bridgeport Conn, 


MORAN FLEXIBLE JOINT _ 


for Steam, Air or Liquids. 


| Made in all sizes to stand any desired 


pressure. : Fe 
Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, LOVISVILLE, Ky. 


ACETYLENE GAS AND CARBIDE OF 
Calcium.—All about the new illuminant, its qualities, 
chemistry, pressnre of tiquefaction, its probable future, 
experiments performed withit. A most valuable series 
of articles, giving in complete torm the particulars of 
Details of furnaces for making the carbide, 
gas generators, gasometers, burners, etc. ( Jontained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 

10195 1016. 10: 
1035, 1038, 1057. 1064, 1071, 1072, 10 
1083; 108821085. 1086. 1104, 1124 LEB 2 
1149 and1150. Price 10 cents each, by mail, from 
this office, and all newsdealers. 


MILLS FOR ALL MATERIALS. 


OUR BUSINESS 15 TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 

TON-SEED 10 ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 
(ANY KIND OF A 
MILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 


GET THE BEST 
AND STILL SAVE 
MONEY. GE- 


ND YOU WoNT CHAN 


bE EAL WITH U. ONCE Aj) 


ESTIMATES FREELY FURNISHED. 


SPROUT, WALDRON & CO. 


SEND FOR CATALOG N° 4.) MUNCY, Pa. 


Chestnut St., Philadelphia. | 


Brake, Seymour & Kabler...........cceeeeeeeee 
Brake Mmedlanisnty C. EK. Moore 
Brakes, cooling, A. Esstrom 
Bricks, or artificial stone, automatic machine for 
manufacturing, Van cien Berg & Janssen i 
Bridle blina brace, 1. II. Pile woren«. 
Brush bolder ring, H. G. Reist.. 
Brush, rotary. W. H. Robinson... 
Bucket safety bail, well, H. N. Crawford. 
Buggy top attachment, b.G. Austin. 
Bung and tap, G. W. Jackson 
Burglar alarm and door check, W. H. Rei 
Burglar alarm, electric, P. V. Vandevelde. 
Burner. See Garbage burner. Gas burner. 
sutton, C. M. Horton ve 
Button, 8. M. Merrill 
Button, F. Oldfield... 
Button, C. Radcliffe. . 
Buon. tack fastened, Com, Bryant 


oe Hens 379 


Caleining or roasting furnace, A O80 
Caliper attachment, ‘I. A. Panyard. - 656,260 
Can. See Dispensing can. Oil can. 

Canceling and postmarking machine. stamp, C. 

V. Fyke..... ‘ 656,401 
Canceling and 

BNNs tc enema ches toc aruegnorndnesgove . 656,400 


Candlestick, miner’s. C. Peacock. 
Caoutchouc, gutta percha, etc. 
substitute fur. Hornung & Lieb! 
Car coupling, L. N. Dobbins 
Gin coupling centermg device. EK. 
Car door, grain, W. P. Brown, Jr 
Car drivihg gear and gear CHAN device, motor, 


1) 6562209 


656,487 


A. Rawlinson. 656,215 
Car floor. baggs ze. Eubank 656, 448 
Car gate, open, C. M. Fairbank feels 


Car mover, auxiliary, P. Kyan. 
Car, railway freight, C. B. Wes 
Car seat, H. 8. Hale. .. 
Car ventilator, G. Gustafson. 
Carbids, manufacturing, R. Doolittle 
Carbids, means for manufacturing, R. Doolittle 
Carbureter, J. P. Anderson.... 
Carbureter, Laraway & Houser. 
Carbureter for petroleum or other engines, A. & 
DL PSTN OTs oc. dce-c'e reese eee Manet Byes NONE. <5 0.09 
Carbureting air ‘or gas, “J. E. Shearer 
Card setting machine perforating mechanism, oO: 
Arnold 
Carding apparatus. wool, E. Gessner. 
Carding engine. EK. Gessner.. 
Carpet fastener, S. Bollinger. . 
Carpet fastener, F.C. Lovejo 
Carpet retainer, stair, J. P. io belocy . 
Carrnize brake mechanism, G. Fischer. ......-.+05 
Case. See Cigar case. 
Chafe iron, roller, A. P. Smith, Jr 
Chair. see Folding chair. 
Chimney crown, W. D. MeLaugblin 
Chuck, A. Dinkel.. 
Ciack, bit eee J. F. 
Cigar case, Hilson.. 
Cigarette a cap. E. Hilso 
Circuit breaker. Brubaker & T'winin 
Circuit interrupter, automatic, L. Fleischma 
Cleaner. See Window cleaner. 
Clip. See Haulage clip. Piow clip. 
Clocks, tubular bell for chiming, A. W. Harring- 
Closet. See Dry closet. 
Cloth cutter, W. FE. Caldwell..... 
Clutch mechanism, Hi. C. Kennedy 
Coat, apparel, D. Murplay...............--. 
Collapsible post, beam, ete., J. Sandmayer 
Commutator, J. i. H. Dempster 
Composition of matter, K. Bushman. 
Conduit for distributing fluids, EK. kox 
Contact parts, system of non- interebanxeable, 
MisO SCH ee icratrreea senna becreyperten aioe Batters 
Controller brush guard, A. Le Hiker 
Copying press, L. Bailey.. 
Core drying car, T. I. Rankir 
Couphng. See Cur coupling. 
Cream separator, centrifugal, E. G. N. 
Cresols. separating, F Raschig.. 
Cultivator fender, Brinkley & Ay etrich.. 
Currents, apparatus for converting aulgernating 
into continuous, M. Deri 
Curtain fixture. Fk. Hysert 


656167 
656,537 


Salenius.. 


Curtain pole, K. R. Broadstreet + 656,506 
Cutter. See Band cutter. Cloth cutter. 

Cutter mechanism, lever operated, W. O. Orr. 656.610 
Cvcie seats, wire mesh for, A. KB. Wale.. : 3 


Cyelometer attachment, A. BF, Rockwell. 
Dental cabinet, C. H. Lind 


Dental root canal drier, ). Perry. - 696.300 
| Dish mold, J. Cook..............05 698,392 
Dispensing can, F. R. Melntyre.. . 656,417 


Display and advertising device, window, A. 
Moorefield. 
Dock, dry, F.C. Lang 
Door check, pneumat 
Dough mixing machine, J. R. Farme 
Draught equalizer, Brinkley & Wetri 
Draught evener, ganz plow, R. C. McC 
Dredge anchoring device, R. R. Osgao 2 
Dredging apparatus, bycdraulic, W. J. Bradle 
Dredgiig bucket. C. 11. Smith 
Dress shield fastener, J. W. Stevens. 
Drilh grabeG- TL Lewiss sence cc. scale 
Drill shaft, telescopic, I, N. & W. J. Cassi 
Drill spreading, truing and gaging macbine, D. 
G. Morgan.... 
Drum, heating. M. & A. E. Kennedy. 
Dry closet, Rk. E. L. Janney. 
Dust separator, T. Lee........ Rae 
Kars, sound collector for the. W. G. Ebrhardt. 
Kdueational system, A. E. Osborne.. 
Electric controller, C. J. Reed 
Klectrie generating apparatus, J. H. Bickford 
Electric lizht cord Aci ster, F. H. Stewart. . 656,4 
Electric motor controller, Tl. 8. Perkins.. 656,571 
Wlechr cle conductor pipes or couduits, manufac- .e 
- GSE, 192 


656,158 


‘Na 
Electrical contact parts, 


of non-inter- 

changeable, Frosehl & Hundhausen 
Electrical currents, coutrollings. A. B. olmes.... 
Electrical distribution system, W. J. Davis, Jr... 


system 


Electrical clistritution system, 
Electricity meter, G. Hookbam.. 
Electrolytic apparatus, G. Loiselet 
Hndszute. A Eo Beally. ccc crs sais 
End gate, wigzon body, W. Chate 
Icngine. See Carding engine. Gas engine. 
Engine operating and governing means, C. 
inson sik 
Engines, apparatus for lin 
on table, C. Horn... 
guard, BoP. Carn 
- Bugbee 


H. F. Roach 


Ss. TER. Sanger 
it We device and pac 
Feed water heater, J. Ie. 1: yuser. 
Feeder lor stock. salt. D. Frese 
Fence, G. M. Beerbower.. 
Fence post, W. L. Penney. 
Fender. See Cultivator fen 
Hen ets a! apparatus fer TEE 
sells. +5 
Fifth wheel, C. L.'ownsend.. 
Killing machine, H. A. & R.C. White. 
Filter, J. Posch 
Filter, J. Schinneller. 
Kiltering material, N, Lanse 
Kire escape, 'T. T. Brown... 
¥loor covering, E. Berliner......-.- ..-- 
Fluoro- py ALACAEvOU sroipaulce F. Valentine 
Fly catcher, G. Senior 
Folding box. oF M. Hoove: 
Folding chair, portable, A. L. Levin..............-. 
Furnace. See Calcining or roasting furnace. 
Furnace hoisting apparatus, blasting, W. Ken- 


J. F. Bus- 


1213 |: ae RN Doth ten ce, 2 a eee 
Furnaces, oil and gas burner for, J. 'l'yler. _ 307 
Furniture, Hpbolstened: a Bo @onrad’ vaccinia, 656,391 
Gare. See 'ympan gage. 


Galvanizing apparatus, E. 1. Braddock. .€56.500 to 656.502 
Garbage burner, domestic, C. R. Harris. 
Garment stretcher, J. Miotke............ 
Gas burner igniting device. C. I. Burger. 
Gas burner, self igniting. R. Beese 
Gas, composition of matter for making, Cc. Hy. 
Worsnep. 5 
Gas engine. aultiple ¢ A 
Gas generator, acetylene, Mitchell & Armstr 
Gas purifying apparatus. E. J. Duff... 
Gate. See Car gate. End gate. Irrige 
gate. 
Gate, S. O. Campbel 
Gate, IL. F. Condon. 
Gate, W. A. Whitco 
Gear cutting machine. J. Som ee 
Geared wheels, machine for cutting teeth of, H. 
Bilgram ..... 
Generator. 


See Gas generate: 
Gin, saw, B. F. MoGaw,....., 
Gin saw cleaner, B. F. McGaw 


Glass bottle blowing machine. L. Grote.. 
Glass bottles, making, L. Grote........ 
Glass, manufacture of wire, J. Locke. 
Glass mold; EL. W.. Heerdtiziyns oxsasicacne cs 


(Continued on page 142) 


Mis 286, 


THE “FORTIS” 


il EXeICISer. 


Combines the most approved 
form of high-class medicinal elec= 
tric apparatus, with muscular 
exercise. 


‘The machine is similar to the ordin- 
ary elastic exerciser which has been 
so widely used, except that it is 
mounted on a ‘highly polished oak 
panel, and the cords which run over 
the pulleys are conductors through 
which the current is transmitted from 
the battery and induction coil to the 
electrode handles. Thecurrentcanbe 
passed from either hand through the 
body to the other hand, or by means of 
the foot-plate through the body to the 
feet, or vice-versa. The current can 
be regulated by simply touching a 
slide, from so mild as to be just per- 
ceptible, to a strength sufficient for 
the strongest man. 
All physicians now agree that elec- 

tricity is a most useful agent in 
treating almost every formof disease, 
and the Fortis Exerciser will produce 
the samme benefits as medical batteries 
at a fraction of their cost. ‘his exer- 
ciser will be found of incalculable 
benefit to nerveus and sedentary per- 
sons, as a stimulant that produces vig- 
orous and refreshing muscular cen- 
traction without subsequent exhaus- 
tien. Jor headache, nervous weak= 
ness and exhaustion, insomnia, 
rheumatism. neuralgia, and the many 
other complaints for which electricity 
is recommended, its effect is almost 
MAGICAL. 

The machine is 


Garten 


peticctly construct- 
ed, handsomely finished. and will 
wear indefinitely. The life of the 
battery is about six months and it can 
be replaced for 25 cents. 

Send for descriptive booklet. 


PRICE, complete with foot-plate, 
If your dealer don’t carry it, 
express, prepaid. 
THE BADCER BRASS CO., 
10 Brook STREET, KenosHa, Wis. 


“NEW YANKEE” 
DRILL GRINDER. 


A MECHANICAL TRIUMPH. 

30% of time saved. All guaging and nea 
ly all adjustments done away with. 
Any Clearance Obtained Instantly. 

Catalog of 7 styles, belt or electrical. 


WILMARTH & MORMAN CO., 


Grand Rapids, Mich., U. 8. A. 


DRILLING 
Over70sizes and styles, for drilling either deep or 


Machines 
shallow wells in any kinct of soil or rock. Mounted 
on Wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 


$7.50 


we will send by 


CARDS, etc. 


yaper Frese 
Mot 
ty nif 
THE PRESS CO., Meriden, Coun. 


DEFIANCE Erin 
BYU 


c ireular 
81s, 


or small Ne 
Typesetting 


) $& PRES 


maker or saver. Send stamp for catalogue, pr 


paper, etc. 


DEFIA 


Gyelogedis of Revels, Motes & Queries 


12,500 RECEIPTS. 708 PAGES. 


Price, $5.00 in Cloth; $6.00 in Sheep: $6.50 in 
Half Morocco, Postpaid. 


HIS great 

work has now 
been on the mar- 
ket for nearly 
six years, and 
thedemand forit 
hasbeenso great 
that twelve edi- 
tions have been 
| called for, 
The work may 


}be regarded us 
the product of 


the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation wiven be-, 
ing of the high- 
est value,arrang- 
edand condensed 
in concise form, 
convenient for ready use. 


Almost. every inquiry 
that can be thought of, relating to formule used 
in the various manufacturing industries, will here 
e found answered. 

Those who are en, 


gaged in almost any branch 
of industry will tind in this book much. that 
is ef practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent sugvestions. 


MUNN & CO., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
36) Broadway, NEW YORK. 
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Scientitic 


American. 


SEPTEMBER I, 1900. 


ELECTRICITY er'mat 


BY MAIL | | 


Students are taught by correspendence all 
branches ef Elec tricity at home froin text 
books prepared by the best practical experts, 
under the supervisien of able and experi- 
enced electrical engineers. Thomas A. 
Edison indorses eur Institute. The eluc- 
trical field offers the greatest opportuni- 
ties for advancement to-day. Write for 
our interesting, free illustrated beok. It 
will pomt out the most pr 
employ your spare time ; 
ona successful career, 
vash or in small month) 
We teachalso Mechani 
ing, Mechanical Dra 
The Electrical Engineer Inatitute of Cor- 

Si struction, Dept. A, 240 
Street, New York, 


OR BEBE BS 
ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICA SUP- 
PLEMENT, describing. with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
‘The gas as made for and used by the microscopist and 
student; its use in the magic lantern. ‘lhe new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject werefer you to pace 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 361 Broadway New York. 


““WOLVERINE’”’ 


Gas and Gasoline Engines 
STATIONARY and MARINE. 


The “Wolverine” isthe only reversible 
MarineGus Engine on the market. 


ion payable 
installuents. 
eineers 
Ey CLG® 


power. Requires no licensed en- 
gineer. Absolutelyjsafe. Mfd. by 


WOLVERINE MOTOR WORKS, 
12 Huron Sirect, 
Grand Rapids, Mich, 


The Olds Gasoline Engine 


is asimple, well mane and very 
econemical power. It bas no 
complications. 1 to 
60 h. p. stationa 
Small sizes self cor 
tained, 444, & and 15 
ji. p Mounted en- 
ines, 2t0 80 h.p. ma- 
rine. Send for coin- 
plete catalogue. 


Olds Motor Works, 
Box 418, Detroit, Mich. 


ECONOMY IN GAS ENGINE IGNITERS ... 
is reached in the *AUTO-SPARKER.”’ 
t won’t burn electrodes. Saves 
cost in one year. Hundreds in use, 
Extremely durable and every ma- 
m chine guaranteed. Will last for 
Automatic governor regu- 
lates dynam irrespective uf size 
or speed of fly-wheel. Battery en- 
tirely dispensed with. Can be f: 
vo ened to floor as shown in cut. Size 
34x 10x 4 inches. Weight 23 Ibs. Mage for either 
louch or Jump apar . 2 Send for Cirewar S. A. 
MOTSINGER VICE MFG, CO., Pendleton, 


Lansing & Detroit 


Factories, 


ACutter Milling Attachment 


is indispensable forthe proper execution 
of particular kinds of work. Our 8-inch 
Precision Lathe is fitted for this and 
Gear Cutting. No extra belts are re- 
quired as thefriction gear at end of 
feed rod takes the place of a belt 
and cene feed and allows the feed to 
- slip in case of work jambing. Varia- 


i tion of feeds nile wed by use of 


ebange gears of lath 
FANEUIL WATCH TOOL CO.,, Brighton, Biston, Mass. 


A ROOF THAT IS WEATHERPROOF. 


Strong, cheap, and eminently satisfactory in every 
respect can only be formed by 
Warren’s Natural Asphalt Stone Surface Ready Roofing, 
made by an entirely new 
process. Cemes in rolls 
containing 10% square teet. 
Has a 2-inch plain edge on 
- one side, allowing a per- 
fect jomtto be made when 
applying. Particulars 


ARRINGTON KING) 


@PERFORATING CO. 


PERFORATED METALS 
OF EVERY DESCRIPTION 


FOR ALL USES. 
SCREENS OF ALL’ KINDS. 
225NORTH UNION ST. CFA I CAGORLLL. 


NOW READY. 


Gas Engine 
Construction 


By HENRY V. A. PARSELL. Jr., Mem. A. 1. 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 


This book treats of the subject more from the stand- 
point of practice than that of theory. ‘I'he principles of 
operation of Gas Engines are clearly and simply de- 
scribed, and then the actual construction of a half-horse 
po ver engine is taken up. 

tirst come directions for making the patterns; this is 
10 luwed by allthe details of the mechanical operations 
of finishing up and fitting the castings. It is profusely 
illustrated with beautiful engravings of the actual work 
in progress, showing the modes ot chucking, turning, 
wore an@’ finishing the parts in the Jathe, and also 
pl Wnly showing the lining upand erection of the engine. 

Nimensioned working drawings give clearly 
the sizes and forms of the various details. 

he entire engine, with t.he exception of the fly- 
wheels, is designed to be made on a simp‘e eight-inch 
lathe, with slide rests. 

The book closes with a chapter on American practice 
in Gas Kngine design and gives simple rules so that any- 
one can figure out the dimentions of similar engines of 
other powers. 

Every illustration in this book is_new and 
original, having been made expressly for this 
work. Large Svo. 296 pages. 


(2 Send for Circular of Contents. 


MUNN & CO., Publishers, 
361 BROADWAY NEW YORK. 


Elec. Eng., 


It is the lightest engine for its! 


Gloves, etc., fastener for, W. S. Richardson 
Gold and silver ores, treating, H. Hir qching 
Gong, alarm. J. A. Brili ~ 
Grading machine, road, R. E. Burke 
Grain shocking machine, Wooley & Fo. 
Granulating machine, A. Rk. Morris .. 
Grapple, W.S8. Holcombe. 
Grindstone, W. H. Clapp. 
Hair fastener, C. Starz........ 
Hair, ete., mixing mac hine for, G Verbruggen. A 
Hammock, M. P. Fishburti....c...0...ceeeeeseeeenes 
Handle. see ‘Toel handle. 
Ilanyver. See Skirt hanger. 
Harness support, W. R. Hewitt. 
Hat pouncing machine, G. KF. La , 
Hatchet, metallic. J. Rk. Payson, Jr. 
Haulage clip, J. W. Smallman. 
Hay Joader, A. KH. South. 
lay rack, A. Ferguson.. Rove 
Heater. See Feed water heater. 
Hinge lock, H. M. Bayly... 
Holdback, E hibley 
Hook. See Snap hook. 
Hose cones K. Gunnell 
Jiuller. F. W. Fee... 
Hydraulic brake, F. L. Clark. . 
lee, apparatus for. manufacturing coreless 
Roettinger & Conn... 
{ce cutting vehicle, J. C. 
Incubator. J 8. Stewart. 


Ironing ore 11 EY eee ; 
irrigating water le, "W. ll. Kiler,, 
Jack, See Screw jack. 
Jar or bottle closure. EI. A. Ilughes. 
Joint. see Rail joint, 
Knife. 1. Ifirsen 
Knitting machine, M. J. Fisher... 
Knitting machine, EF. J. Franek. 
Knitting machine, J. A. Ricard 
Knitting machine, Kowe & Bentz. 
Knitting niachine stop ee cir 
PURVIS, oc scisastisittee aalapther Seo 0 wc : 
Lamp burner, F. 'T. Williams.. 
Lamp, oil gas, A. 3. 
Lamp, street. A. K. 
Jsamp supporting bracket for desks, electric, 
Porter... . - 
pai vehicle, “G. Schmidt. 
Land roller, A. W. Acker........ ... 
Lantern attachment, 
Lathe, W. L. Cheney.. 
Leather stretchmy mac 
Iafter. see Pan lifter. 
Liquid. apparatus for charging receptacles witb 
measured quantities of, II. Strater.... . ... 
Lock. See Hinge lock. Permutation lock. 
Lock controlling device, II. G. Carleton, 
Locomotive buffer beam, J. F. Dunn 
Loom, Baker & Kip.. fs 
oom, H. Wymann.. 
Loom harness attachment, 
Loom, lappet, J. R. NaeCoil 5 
Loom shuttle check, W. F. Draper 
Loom shuttle driving mechanism, E. Suter. 
Lvom warp beam, J. Betsch. ds 
Loum warp stop mechanism. 
Low water alarm for Steam boilers. 
Lubricator feed valve, G. S. Webster. 
Mail bag closure, J, W. Fairfax iene 
Manholes. device for excluding water from, R 
RIGTHIMA Te 84 hot cag cuehsine Sarees > © easter een 6's 6: 
Manure and seed distributer, R. Schulte-Blome.. 
Mateh box, J. G. Locke 
Mercerizing apparatus, J. Copley et al 26 
Weta iagtuibe,, ILMB CCTs irs. i8 citi sata alensinscitans eres 
Meter. See Flectricit meter. Summation meter. 
Mill. See Bolting mill. Sawmill. 
Mine safety device, D. McC owan. 
Mining dog, self-actiny. Ww. A. Wil sive 
Mining inachine, J. L. Mitcimell...... ‘ 
Mold. See Dish mold. Glass mojd,. 
Mold and press, combined, J. J. Brannagan....... 
Mold for cement curbs and gutters. K. W. Se 
mans. ° Se 
Molding machine. MUTTAY, WS PNCIG ss ic secs cos niet 
Mordanting, ete., apparatus for, I’. R. Bottomley 
et a 
Mowing machine, J. 
Mowing machine knif 
Mowing machine seat, 
Music holder, Schaffer 
Necktie fastener, A. I 
Nerve broaches. etc 
ing, J. H. Downie 
Nut lock, Downing & Dorsett 
Nut lock. Marshall & Loucks. 
Oil can, D. True.. 
Oil extracting apparatus, “EL Donard 
Oiler. cross head pin, W. J. Harvey. 
Optical device, G. F. Appleton : 
Ores vor ee of ruetallic ingredients, treat- 
ing, B. Sadtler 
Ores or tailings, Jeachings Hi. H. Dickie. 
Packing tli _ piston, H. My EES: 
Yad holder. A. mae 
Pan lifter, ne ifudson i: 
Paper bag, M.D. Polhemus. 
Paper feeding machine, 'T’. C. Dexter. 656, 
Paper feeding machime feed rolls, If. Bilgram . 
-aper vessel, J. N. Davis. 
Pasting machine. A. 1. Jacobs. rs 
Pea sheller and thresher, Farr & Evans. 
Percolator, coffee pot, C. A. Sickel. 
Permutation lock, Hl. A. Alm 
Phonograph erasing device, It. Nelles 
Pick, W.:P. Bevington... 005... sen 
Picture frame, R. Carlton... 
Pictures, stationery, etc., 
DI CHANSON, fvsnr ents sent oa ema oo tree 
Planter, cotton seed, 
Piers. Deiters & Bill. 
J ed LAR eae Gea) Eo D1 = a ene eee oe 
Plow attachment, G. A. Flanders.. 
Plow clip, Curd & Hanger 
Plow seeding attachment. Flich & Firlinger 


€ 
et 
Gi 
t 
t 


156,545 


636457 
t i) 


P.¢ 


(Si pee 
. L. Moyer 


. 656,204 
656279 


Lacphail .. 
A. C. McCoy. 
.» Baughman, 
Whartenby. 


656,379 


Post. See Collapsible post. Eence post. 

Potato separator and cleaner, W.J. Martin....... 656,200 
Power. See ‘l'read power. 

Power transmitter, G. P. Smith............066 656,380 


Press. See Saling press. Copying press. 
Printing machine, bed and cylinder, L. 
well ‘ 
Printing machine, box. J. Fk. Am 
Printing machine. oil cloth. W. ol Wieg 
Propellers upon their shafts, means for securing 

ships’ screw, J. W. Fowler.. 
Pulley. C. H. Bicalky.. 


Cc. Cro- 


Pumping mechanism, turbine, F. Marburg, Jr.. 1 65H 465 
Rack. see Hay rack. 

Rai) jomt, Db. Stephens Se ++ 656.589 
Rail joint. B. Sturenberg.. » bot, 226 


Rails. dev 
Pope 
Railway brake, iy Vesting! ous 
Railway system, electric, G. lL. Cam, 
Railway system, electric, L. H. Walkins.. 
Range, gas and coal, HR. Sheppard. 
Refrigerator car, ‘I. B. Kirby... .. 
Reservoir filler cap, EK. Meredith 
Resins, compound for ais oly 
STCUDET..,,...00scecreee 
Rhodolalkylether ester, sae 
Ring. See Brush haan ring. Packing ring. 
Riveting apparatus, ‘Tynan & Mostiller............ 
Roller. See Land roller. 
Ruhber type, J. S. Dunean... 
Rubber type. mold for makin 
Ruler. accountant’s. C. O. Mena 
Sash cord tener, A. H. Fisher.. 
Sawing mening: wood. ‘I’. Ss. Carro 
Sawmill, L. . Dickey.. 
Seatfolding, > ‘". @ brien, 
Secale. eomputing, A. B. Hayden 
Scraper, M. Mullin et, al. . 
Screw jack, dus tele Lang & Bis} 
Seat structure, W. L. Schelienbach.. 
Separator. See Cream separator. Dust" separator. 
Potato separator. Spinning frame separator, 
Sewing buttons to fabrics, machine for, J. T. 
AGRA Tir ca dieters ities ho iity aeaniee boa wcacbint See 2s 5:00 
Sewing machin ler, J. ‘I’. Shaw. - 
Sewing machine looner mechanism, H.C. Peters. 
sewing machine power transmitter, W. MicIlaffie 
Sewing machine, ruffling, Diehl & Ilemleb 
656.440, 
Sewing machine work clamp, buttonhole, W. N. 
Parkes. 
Shade roller fixture, Darby & Baker.. 
Shade roller. spring, K. F. Hartshorn. . 
Shatting and pulley collar, W. McCabe . 5 
Shafts, neans for maintaining a given direction 
of rotation of, u. . Roach... 5 
Shank stiffeners 
SEWATREN ts caeicions See RERRVEREL Toot eet ccieeue sees 
Sheller. See Peasheller. 
Shoe. cushion. A. Reed. ........0.. 0c. see eeneneeees 656,472 
Signal. See Visible and audible signal. 
Signaling apparatus, C. R. Perrine.. 
Silicon and hydrogen, componnd.< of, 
Skein holder, J. Revel... ... 5 
Skirt hanger, L. M. Smith. 
Snap hook, ©. A. Whitne 
Sodium carbonate crystals, making, J. Kunstner. 
Spinning frame separator, (OSB TS Mt toeavgcoutra 


(Continued on page 143, 


for preventing creeping of, seves 


) 656462 
snvsijeies ODO201 
Klein- 


i 


if 
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636.455 
oe. 


0} 
556 Att 


656,641 


C. B. Jacobs 


Works, Camden, N. J. 


FSTERBROOKS 


150 Varieties. For Sale by all Stationers. 
THE ESTERBROOK STEEL PEN CO. 


STEEL PENS 
OT 


Every Kind of Steel Pen for 
Every Kind of Hand. 
26 John St., New York. 


Saeed 


Worlds Standard 


Catalogue of Intest Models for a stamps 


SMITH & WE 


SON, 
14 Stockbridge St., § 


ringfleld, Mass, 


American Sheet Steel Company 
Battery Park Building 

New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 


Black and Galvanized 


W. Dewees Wood Company’s 
Planished Iron 


Wellsville Polished Steel Sheets 


Asbesto- 
Metallic 
amas *Packings 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
hydraulic work. (&° Write for samples and price list. 


CW. TRAINER MEG. CO., (Bst 1874), 88 Pearl St. Bustou, (S.A. 


THE 


DENSMORE 
DOES MORE 


Than Any Other Typewriter. 


MAIN OFFICE, 309 BROADWAY, NEW YORK. 


TRACE MARIK 


Windsor Goovs 


The 
Seve Lau ndry Bills oe” ~ 


FIRST COST 
ONLY COST 
ae 
ALL THAT'S NEEDED 
A PAU OF HANDS, 


a4) MS 


ALITTLE WATER 
RANG LOTH SAND. 
GAPOLIO OR SDAP 


Doyou want $84 $? We want t Agents 
The Windsor Collar and Cuff Cor pany, ¥ 


rywhere! 
ndsor, Conn, 


The Dairy Farmer 


The total dairy products or the United States 
amount to 4 .000,000 per annum, 

Thedairymen who produce this milk. eream and 
butter are farmers in the broadest sense 

They cuitivate large furms, carry iarge herds of 
cows, and need for their work everything 
that any other farmer needs. 

Their income is steady, notintermittant. Theybuy 
goods the year round. For these reasons,they 
of all farmers, are most desirable customers, 

The readers of HOARD'S DAIRYMAN are the most 
intelligent and progressive farmers,the lead- 
ers in thought and action. 

HOARD’S DAIRYMAN is admitted] y the one author- 
ity on all questions affecting the dairy farm- 
er, his cows, crops. buildings and tools. 

Can any agricultural advertiser afford ta misc tho 

50.000 farmers wno read HOARD’S DATRY- } 


MAN? Sendfor a specimen copy and judge 
for yourself the classof farmers that read it. 


HOARD’S DAIRYMAN 
Ft, Atkinson, Wis. 


ROAD 


ACME FR 


BUILDING Xt 


OAD MACHY C 


MACHINE RY 


SUPPLIES pa ee eee 


KROMSKOP 


‘Color Photography 


Nature’s Reflex! “It seems almost a miracle!” 
“Te tbe already long list of marvelous devices which 
will come into commen every-day use must be added 
this last and most pleasing gift of science.’ 
Kromsk op’s romegrams and Kromskop’s 
Cameras, now ready. (2 Send stamp fer booklet. 


Incorporated, 
Philadelphia. 


IVES KROMSKOP COMPANY. 
1324 Chestnut Street, 


Keep Your Horse Healthy , 


See that his stable is fitted with 


LOGAN’S PATENT STALL DRAIN 
which curries offall fllth and bad odors. 
Saves its cost in one year. Prelongs 
the animal’s life and adds to its useful- 
ness ({~ Booklet Free. 

Logan Sanitary Horse Stall Company, 
1682 Broadway, New York. 


Steam Shovels’, Dredges 
. : 


The VULCAN IRON WORKS COMPANY, 
TOLEDO, OHIO, U.S. A. 
TUBULAR 

DRIVING LAMP. 


T'T is the onlv perfect one. 

TV will not blow or jar out. 

Tl givesaclear, white light. 

IT is like an engine head- 
hight. 

I'l’ throws the jight straight 
ahead from 200 to 300 ft. 

IT burns kerosene, 

e Send for book (free). 
R 


E. DIETZ CO., 60 Laight Street 


meee ne . New York. 
Mention this paper and get special discount. 
ee ESTABLISHED 1840.- 


0.— FRAN KF ORT N.Y. U.S.A. 


Tandem Alr COMPLESSOr 


SIMPLEST IN CONSTRUCTION. LESS 
IN PRICE. ECONOMICAL. GREAT- 
EST EFFICIENCY. NO REPAIRS. 
CAN ATTACH TO ANY STEAM ENGINE. 


6END FOR CIRCULAR TO 
SEDGWICK-FISHER CO. 


53°55 S. CLINTON ST. - CHICAGO 
(2 Mention SCIENTIFIC AMERICAN. 


‘Hawkins’ New 1900 Catechism’ 
OF THE STEAD ENGINE, 
PRICE, $2.00. 


Postpaid to any address. A practical book on 
engine running, valve setting, etc. Strictly up- 
to-date. Money rcfunded if not satisfactory. 


THEO. AUDEL CO., 63 Fifth Ave.. New York City. 


7 Velvet 
Touch, 


The 


Least 
Fatigue 


Foremost 
Typewriter 
of the Age. 


Catalogue 
Free. 


American 
Writing 


Examine it 
And you 
Will Keep It. 
It Has 


No Equal. New York. 


Puncture Proof "olding Boats. Adoptedby the U.S. War and Navy Nepts. in 


March and sept . 189) 


Packs in ‘small case. Send 6c. for catalog, 50 enxravings. 


Only medal andaward at World’s Fair. 
perfectly sofe for .amily as well as sportsmen’s use. 


Beautiful models, 
Sails, centerboards. rudders. 
King Folding Canvas Boat Co., Kalamazoo.Mich..U.S. 


Easy Action 


To Operator 


Machine Co.., 
302 B’dway, 


SEPTEMBER I, 


Srientitic 


mevican. 


A 


Yourself 
While 
Learninga 
Profession 


We can qualify you in a few months to main- 
tain yourself while learning to be a 
Mechanical Engineer, Electrician, 
Architect. Write for our new cire ular, 
“Support Yourself While Learning a Pro- 
fession.”’ Sent free. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 
200,000 students and graduates, Send for circu- 
lar, stating subject 1 in which interested. 


$250.00 A MONTH 


AND EXPENSES MADE. 


fe of Magic 
23 ‘Lamp 
iy; MAKES ITS 
_ OWN GAS. 


They Pay for Themselves 


Gives 90 to 100 Can- 
@le-power light at a 
cost of only 


1 CENT 
FOR 


10 HOURS. 


No danger, no risk, no 
trouble, 10 smell. The 
Mayie Lamp is made a 
standard by fire Insui- 
ance Underwriters. 


MADE IN ALL STYLES AND 


PRICES. 
AGENTS ward “a Snonte 


selling these Lamps. They 
sell on sight to stores and 
families, Over One Million 
Now in Use in U.S. and 
Canada. Write ,o-day for 
territery and sample lamp. 


¥THE MACiIC LICHT CO., 
Factory, 7 River St., CHICAGO, ILLS., U.S. A. 


HE whole fitiony i the 


world is written and pic-|\ 


tured week by week in Callier’s 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 


On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER’S 
WEEKLY, 525 West 15th Street, New York City. 


Sy Pu USE GRINDSTONES ? 


tf so we can suppry you. All sizes 
mounted and unmounted. always 
kept in stock. Rememver, we make a 
specialtyof selecting stones for all spe- 
cial purposes. EB Ask for catalomee 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 


Floats for Steam Traps ; 


Hercules Seamless Copper Floats 
are tested to 300 lbs. per sq.1m.and warranted. 
The original and ouly genuine seamless copper 
floats le. Send for No, 2 Catalogue Free, 
HERCULES FLOAT WORKS, 

Springfield. Masa. 


—= 


A COMPLETE 


Electrical Library -: 


By PROF. T. O°CONOR SLOANE. 


An inexpensive library 
of the best books on 
Electricity. Put upina 
neat folding box, as 
shown in cut. Kor the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 
Aritbmetic of Eiectricity 

138 pages, 1.08 
Electric Toy Making, 140 

pages, . $1.60 
How to Become a Suc- 

cesstul Electr.cian, 189 

pages, $1. 
Standard Electrical Dic- 

tionary, 682 pages. $3.00 
Five volumes, 1,300 pages, Electricity Simplified, 158 
and. over 450 ilustralions. pages, $1.00 


A valuable and indispensable addition to every library. 


Our Great Special Offer.—\We will send prepaid 
the above five volumes, kandsomely Lound in blue cloth, 
with silver lettering, ‘and inclosed in a neat folding box, 
as shown infhe illustration, at the Special Reduced 
Price of $5.00 for the *complete set. The regular 
price of the five volumes is $7.00. 


MUNN & CO., Publishers, 
361 Broadway, New York. 


| Harness net Ristoniey 


\e 


(om 
uniting and spacing beams and bars we FL. 
Streeter. 
Sterevscope, J. O. Boden. 
Stereotype plates, manufacture of, 
Stone, producing artificial. K. J. seymour 
Stopper, See Basin stopper. 
Stove, C. H. Seaman 
Stove heating attachment, A. B. Ved de 
Street sweeper, A. Piton cave é 
stud, G. R. Clark 


e 


Summation meter, J. Ha Bare 
Swing, portable, G. G. Mead. . 


Switch, E. W. G. C. Hoffruannu 
Switch lock, H.D. Miles..... ... 
Table. See Extension table. ‘I 


Telephone switchboard, M. I. ird 6, bdt,884 
Telephone switcliboarc ADDAFETUS: id hen OP Ww ales, 

Ero eeosinase OO eet ycecite AT meee Gielen eich Bakes 651,333 
Tie. See Wall tie. 
Tilting table or ea H.G. Leisetriny 


Tine spreader, . Thurlow..... 
Tire fastener, re hte: J. R. Col 
Tire inner tu bes on mandrels, AUDATAWUS for blac: 
ing pneumatic, 8.8. mE 
Tire tightener, J. LD. Ham. 
Tobacco separating machiné 
‘Tool handle, L. Grote. 
Yooth, artificial. B. Rub ia 
Tooth, detachable artificial. R. 
Toothpick, G. W. Schellenbach 
Torpedo, electrically operated submarine, P. C. 
F. Hoffniain 4 
Toy drum, M. ¥. Converse........ 
Track sander, locomotive, If. L. Leach... 
Vr See Animal trap. 
Trap setting device, A. Generous..... ... 
Tread power, ‘I. D. Dershimer q . 
Tricycle for land, water, and ice, combination 
Richmond... Seat: 2 
Trimming. garment, KG. Marsh 
Trolley wheel, H. A. Osborne..... 
Truck, antivibrating car. Thomps 
Truck, hauling. #. W. Fritz. 
Truck, motor car, C. E. Moore 
Trunk, G. V. Hossfeld 
‘Tube. See Metallic tube. 
'Yubecleaning apparatus, W.S. Elliott............ 
Tubes, apparatus for en Revie ATU TEeS of pict 
Schilliny & Schurz. ......6.5.56. 
Tug. hame. W. HH. Cessna. 2 
Turbine, reversing steam, Parsons & Swinton 
Twine tension device, W. 8. sherd er ees 
Tymwpan gage, B. MeGinty 
Type holder, J. S. Duncan. 
Typewriting machine, W 
Typewriting machine, 'V. 
Typewriting machine. Rh. J 
Valve and mutter, safety. 
Valve, tluid discharge, Perr 


Valve for motive fluid tool 

| eee een eee Leer Cee ee 
Valve for pneumatic pillows, ete 

INT ATU «curt erts aacgat et eee cme tas Mites Wetons 


Valve, gas engine governor, J. WW. Lambert. 
Valve’ gear, cn A.W. J. Best. 
Valve. safety, A. & W.E. Wood. 
Vault light. ML Cox. 
Vehicle brake. Vv. Rogers... 
Vehicle, motor, P. J. Coflins....- 
Vehicle, motor, J. W. Eisen buth 
Vehicle: imotor: Wi SCOtt) sypcancxs¥assesaemenuzen sen 
Ventilator. See Car ventilator. 
Ventilator. O. H. Champayzne.......... é 
Vessel, marine dumping, F. 11. Bullis. 
Visible and audible signal, combined, E. 
Vogel... é 
Wagon bed side board fastener. 
TRVSUDDSS. fers ooo: 2 siecueamge s e 
Wagon brake, J. Wheele 
Wagon gear, as S. F. Parsons. 
Wall plug. J. cDowell 
Wall tie, J. Puucll 
Watchmaker’s tool. C. A. 
Water by compressed air, apparatus for raising. 
J. Petermaun.. : sn 
Water claritier, centrifugal. F. H. Richardson... 
Wiacer deacrating: apparatuo. CG. M. Kleucker. 
WVrater purifying Baas H. Stillman 
Water tube boiler, J. Jancey 
Water wheel ieee > P. Bradw 
Wax holder and feede BUEN AIDE: 
Wax holder, sealing, (i. FI. Goebel............ 
Weather strip, COTE REGIN Bic sieges 
Webs of fabrics, machine for connecting, é 
TRACT at rie y detcts shige 5 
Wells, improving inineral. AG: Minor... 
Wheel. See Fifth wheel. J'rolley wheel. 
Wheei for casters, etc.. \W. Pyingstone: 
Window cleaner, L HK. Pfeiffer. 
Wool, removing solvent vapors 
Wrench, N, Larsen...... 
Yoke center locking device, neck. C. 


“Ww 5 


Ge 
BE. ii Me: 


“K: 


J y 696,021 
Zinc bearing complex ores for recovery of_zinc i 
or other metals therefrom, treating, G. de 
Becht a5 e6s wh esa! 656,497 
Zinc from ores, electro 
EP ZO GARR ba ececiwe cc caitiiniets ue cet gue he casero ene 656,805 


DESIGNS. 


Altar, home, 8. H. Leavenworth 
Bottle stopper, J. C. Corcoran.. 
Bottle. wale: A. C. Eggers. 
Broiler, A. Moody. 
Chaffer or sieve slat, 
Display frame, ae J. Leshe 
Game board, es Williams 
Gas burner. I. ina 

W. A. White 
Hook, lacing. H. i. Haton.. 
Hose supporter, 1. Green 
Pen wiper. F. Gugles. 
Pin Cohen... 
board, J. 
Seule poise, &. Finn 
Se:er, envelop, CG. 1 
Shoe seraper..S. ‘PL Atkin. 
Plow beam far disk Dlows, 7 r 
Plow beam for donble disk plows, AV. P. Hen 
Plow beam for triple disk plows, W. P. Hendon. 
‘Pump: ‘budy,,.Po2Ae My 61'S..505. eg meremeamas isis o's csciss 


33 Ot 
33.099 
33,109 
34.087 


TRADE MARKS. 


Cigarettes and smoking and chewing tobacco, 
American Tobacco Company 


34,998 


LABELS. 


oe All Union, for cixars, Richardson-Weber Cigar 


ery Co ompany.. 
“Pixie Moire ‘Finis 
Strauss Brothers. 
** Dixie Silesia.” for silesia, Strauss Brothers 
* Gold Seal,” for canned corn, Robinson & Craw: 


POT cro sees grist. tn, ew = Scan Ti t40 
“ Kompound Kamphor Pills,” for pills, S Seuitariun 

Supply Company...........-.0 s.25-5+ pares (tare $1) 
“Little Dixie,” for cheese. 8S. B. Koons.. vere 


““Mother’s Preparator.” for a medicine, A. Stocker 
& Company 
iy * Mucilage ona 


ery Company. 

* Private Seal,” a 
“Red Owl Chop,” tor tea, A. 

“ St. George Ale,” for bottled ale, Maumee Brew- 


CODY, GUMIPAILY . ova en spies = gapneteenGe Fon: eects TiAl 
“Strawberry Beets,” for canned beets, United 
States. Printing: Company. .:.:........66 0400. 078m.. 7,746 
“U.S. Army and DN aN Tablets,” for a medleine. 
aA. Meyers... «ne ren SSP RMUATE Se) 
PRINTS. 
“Fosfo,” foratonic drink, W. D. Egolf.............. 254 


A printed copy of the specitication and drawing of 
any patent im the forezomey list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering piease state the name and number 
of the patent desired. and remit to Munn & Co.. 36] 
Broadway. New York. Special rates will be given wnere 
aiarge number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of tne inventions named in the fore- 
going list, provided they are simple. at a cost of $45 each. 

f complicated the cost will be_a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
ork, Other foreign patents may aleo be obtained. 


0 


GAS and GASOLINE ENGINES. 
HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 
Largest Excinsive Gas Engine Factory in America. 

ingines held in stock in principal cities for quick detivery. 

SEND FOR OUR NEW ILLUSPRATED CATALOGUE 5. 


FOOS CAS ENCINE CoO., Station A, SPRINGFIELD 0. 


4to 250 
orse Power 


50 YEARS’ 
EXPERIENCE 


TRavE Marks 
DESIGNS 
COPYRIGHTS &c. 


Anyone sending a sketch and description may 
quickly ascertain Our opinion free whether an 
iuvention is probably patentable. Comimunica- 
tions strictly contidential. Handbook on Patents 
sent tree. Oldest agency for securing patents. 

Patents taken through Muni & Co. receive 
special notice, without Charge. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation Of any scientitic journal. ‘Terms. $3 a 
year; four moriths, $l. Sold by all newsdealers. 


MUNN & Co, 261 broadway, New York 


Branch Office. 625 F St.. Washington, D. C. 


GAS + GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J. U.S.A. 


SGUN 


THE H. & D. FOLSOM ARMS CO., 316 B’way, New York. 


CAPITAL WANTED to manufacture and market new 
motor. Will run equally well on Gas, Gasoline, cheap 
Stove Oil, Kerosene or ordinary Lamp’ Oil. ‘The engine 
is highly economic: al and silent running. Patented in 
the United states. S.C. H., Box 773 » New ¥ ork, 


FACTORY FOR SALE 


On account of removal to larger preises the KIDDER 
PRESs Cv. offer for sale their factory at 26-34 Norfolk 
Av., Boston, Koxbury Bistrict, cen:prising about 22,000 
feer of land, 3-story brick building,7,000 square feet each 
tloor, brick boiler house, 3-story frarue factory building, 
boiler, engme, main line shafting on each floor, exhaust 
heating: phuit. also storage yard of about 9,200 square 
feet with storehouse on same; a bargain for a manufac- 
turer whose business is adapted to the size of the plant. 
Inquire on the premises. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 


‘mg CATALOGUE now READY. 
Will be mailed on recetpt 
of two-cent stamp. 


ALAC HINES, Corliss Engines, Brewers’ 
| E and Bottlers’ Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 


RHE CEE SERS 


TYPE WHEELS. MODELS S EXPERIMENTAL WORK. SMALL MACHINERY 


NOVELTIES R ETC. NEW TORG STENCIL WORKS 100 NASSAU ST N.Y. 
MODEL & EXPERIMENTAL WORK. 
Inveutions developed. Special Machinery. 

V. BAILLARD, Fox Bidg.. Franklin Square, New York. 
WANT E 0 —-MAN COMPELEN'T TO PLAN, super- 
. intend building and eperate a plant 


for heating, tempering and japanning light, flat, steel 
springs in large quantities. Address, with full paruicu- 
lars as to ability, giving references if bossible, 

i. N. N., Box 773, New York. 


D'AMOUR &l LM TLEDALE MACHINE, £0] 
» NEW YO 


ier a — — hine to — 


ar" Send for Circular *M1.”’ 
TURBINE JAS. L FRGt & S& 


_Springfiel Ohig, A. 
MOREL GEARS @ 


“INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3lst St. New York. 


GRINDING MILLS FoR Aue PURPOSES. 


Boxardus, Paton Uni- 
versal Kecentric Mill. Address J.S. & G. 


SON, 28 Rodney Street, Brooklyn, N. 


AUTOMATIC MACHINERY BUILT 
to order. Our factlities and experience in this line are 
exceptionally advantageous. Weinvite correspondence 
from inventors of mechanical devices. 
OTT. MERGENTHALER COMPANY, 
Incorporated, Baltimore, Md. 


D.L.HOLDEN 
1336 BEACH St. PHILADELPHIA Pa. 


eGEAUED ICE MACHINE 


BxGeaniental & Model Work 


Cir. & advice free. Wm.Gardam & Son 45-51 Rose St.,N.Y. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
ehinery. FE. Konigslow & Bro., 181 Seneca St. Cleveland, O. 
W ANT ED. -~Reliable ‘Agents to sell our new lightin, 

plants. Kinest, cheapest, safest ligh 


on earth. Write for terms and ter. ritory. ‘Che Lmproved 
Gasoline Incandescent Light Co., Lta., Howell, Mich. 


PIERGE VAPOR LAUNCHES 


Stock Sizes 14 to 22 foot. 
Gafe, Reliable and fully guaranteed. 


NE 


|} 


Make 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
PEASE Mro, Co.,Stat'n 10, Cincinnati, O. 


CATALOGUES FREE 
UNION MODEL WORKS 
as CLARK CHICAGO. 


R 


PIERLE ElWGiINE CO,, 17 N, 17th Street, Racine, Wis 


| Prices $1 60 and up. Send for Cataogue, 
ONE-HALF YOUR 


SAVE We Tell You How. FUEL 


Rochester Radiator Co. 26 Furnace St. Rochester, N.¥. 


TELEGRAPHY 


taughtthoroughly, Total Cost, Tuition itelegraphy andtype- 
writing), board and room, 6 months’ course 2. Can 
be reduced one-half; great demand Feo neeateres school 
organized 1874. Catalog free. Dudge’s Institute, Valparaiso, Tod. 


LIGHT MANUFACTURING & EXPERIMENTAL WORK. 
mA SHEET METAL STAMPING —- PUNCHES & DIES. 

UTOMOBILES ano PARTS ror same. 
SPECIAL MACHINERY. |NQuiRi€s SOLICITED. 
OTTO KONIGSLOW— 45 MICHIGAN ST. CLEVELAND,O. 


~ MACHINES vo on 


0 ORDER 


Also designing of special] machinery. 
THEU. KOVEN, 235 Sherman Av.. Jersey City, N. J. 


A BICYCLE FIRM of established reputation, 
whose factory is situated near New York City, is de- 
sirous of making a connection with some company who 
wish to build Automobiles. .\ddress in confidence, 

“ Inquirer,” care of Scientific American, New York. 
W A N T ED —Superintendent, one capable of handling 
s fourhundred men. Must furnish tirst- 


class references. \Vill make satisfactory arrangements 
with right man. A.A. ROL, 125 La Salle St., Chicago. 


ADVER'UISING NOVELTY. Finest on earth. Alumi- 


num, paper, ete. Would sell patent or have made on 
contract 0 or roy’ alty. J. W. BIG GS, Glasgow, Ky. 


IMPORTED from BELFAST 


A substitute for Stained Glass. 
GLACIER is being used everywhere instead of 
glass, for the cost is small. Send for 


prices and samples. 


G. QUAILE, 


Mention dimensions. 
New York. 


396 Broadway, 


iMagic Lanterns, Slides, ms, and Moving 
ure Machines, Writeforeur Bargain List No.1. 


WILLIAMS, BROWN & EARLE, Philadelphia, Pa. 


Send us your addresg 
andwewillshowyou 
how tomuke $3 a day 


ySure absolutely sure; we 


x furnish one work and teach you free, you work in 


the Toeelity where you live. Send us your address and we will 
explain the business fully, remember we guarantee aclear profit 
of $3 for every day’s work, absolutelysure, Write at once. 
ROYAL MANUFACTURING CO., box354, DVetrolt, Mich. 


NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


Automobiles and 


Motor Cycles. 


OPERATED BY 


Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 


Author of ‘Gas, Gasolene and Oil Vapor Engines,” 
and © Mechanical Movements, Devices 
and Appliances.” 


PrRicE $3.00 PostTpaIp. 


This work is written ona broad basis, and comprises 
inits scopea full illustrated description with details of 
the progress and manufacturing advance of one of the 
mostimportant innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The wake-up andmanagement of Automobile Vehicles 
of all kinds is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge cf the new era in locomotion. 

The book is up to date and very fully illustrated with 
various types of Horseless Carriages, Automobiles and 


| Motor Cycles, with details of the same. 


Large Svo. About 400 pages. 
Illustrated. 


Ge" Send for circular of contents. 


Very Fully 


MUNN & CO. 361 Broadway, New York 


JEFFREY. 


DETACHABLE 
STEEL 
ROLLER 
SPECIAL 


«CHAIN 


FOR CATALOGUE, | 
ADDRESS 
THE JEFFREY MFG.CO 
COLUMBUS, OHIO. 


THE HARRISON CONVEYOR 


Standard Scales, Howe Gas and Gasoline Engines. 


BORDEN & SELLECK CO., 


—Electric Light and Power Station Equipment, Industrial Railways, 
Overhead Cable Systems, Coal and Ash Coaveyers, etc., Eccentric Shaking 
Screens, Roller Screens, Elevators, Hoisting Engines, Clam Shell Buckets, Breaker Rolls. Picking Tables, Howe 
For catalogue and prices, address the manufacturers. 


48-50 LAKE STREET, CHIGACO, ILL. 


Scientific 


American. 


SEPTEMBER I, 1906. 


| STEVSBOLIR EXPLOSIONS! 


M:-ALLEN:PRESIDENT “W'BPRANKLIN« Vice Presioenr|¢ 
Ho ft Aum bean F-B-ALLEN + * ZEVICE PRESIDENT 
LBBRAINERD. TREAS. __LF.MIDDLEBROO! }OK. ASSTSECY! 


ee 


The Drive Delightfur. 


Only those who have tried it know the pleasures of 
automobile riding. 
And the best of 
them all is the far- 
famed 


Winton 
Motor 
Carriage 


better working, 
better built, bet- 
ter mmning than 


Price $1,200, 
any. Easily controlled and regulated. Safe, sure, eco- 


No Agents. 


nomical. Hydro-carhon system. Delivery in 30 days. 
THE WINTON MOTOR CARRIAGE CO.. Cleveland. Ohio. 
Eastern Department, 120 Evoadway, New York City. 


AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UNDERTAKES :—The manufacture of Automobiles and Motor- 
Cycles. The examination of Automobile patents. ‘To enlist capital 
for the development of inventions. 

FU RN LSILES :—Specialists to make thorouch ex:aminations of 
patents. Experts to test motors and automobiles. Opportunities to 
luventors to present property their propositions to concerns willing 
to consider and to undertake the same. 

PURCHASES :—All ineritorious patents, licenses snd inventions 
relating to motor-cycles, motors, gears, automobiles amd their parts, 


F. B, HYDE, Secretary. 


GARDNER IES TOC 


e003 Cueae 
10-12 N.CANAL ST, 


CH.BESLY&CO CHICAGO ILL.US a. 


CHARTER Gasoline Eleue 
VSD ANY PLACE 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries. Portables, 
Engines and Pumps. 
&@™ State your Power Needs. aa . 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


27 Wiilinm st.. New York. 


(4WD 708 CATAL OGys 


Paris Exposition 
1900 


AWARDS TO THE 


[Remington 


Typewriter 
THE DIPLOMA OF THE 
GRAND PRIX 


for superior excellence. Thisisthe 
third International Exposition held 
in Paris at which the Remington 
hastaken the highest award, 


1878 Gold Medal 
1889 Gold Medal 
1900 Grand Prix 


= 


WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York. 


geseoocoooveogooosoeesoooeg 
weienss Universal Bevel$ 


i Protractor. $ 


‘ Blade 7 in. long, may @ 
be slipped back and forth tui S 
leneth or turned at any angle around 
the circle. One side of the tool is flat. 

= Catalogue of Fine Tools free. e 
nBE L. S. STARRETT CO. @ 
Box 13, Athol, Mass., U.S. A. © 
$$99990066060650009455505008 


DeDION-BOUTON “MOTORETTO C0, 


THE STANDARD AUTOMOBILE 
MOTOR OF THE WORLD. 


OVER 20,000 IN ACTUAL USE, 


Don’t experi- 
ment—Pur- 
chase a DeDion 
and make your 
Motor Vehicle 
a success. 

Motors, motor 
supplies and 
batteries in 
stock. 


e@ 


999090906 


® 
2 


We also man- 
ufacture 
Tricycles, 
Quadri- 
cycles, 
“*NMotor= 
ettes.”’ 


GENERAL FACTORY AND @FFICES: 
CHURCH LANE & 37th ST., BROOKLYN-NEW YORK. 


Tool Topics T 


Coa, «sCT here is a no book in the world 
1 ™TOOb tration of tools for all trades 
-¢ 


esl edition of 


MONTGOMERY & 


ersely Treated. 


devoted exclusively to the description and illus- 
except the thoroughly up-to-date and improved 


CO’.S TOOL CATALOGUE. 


It isa handy book of ready information about every known tool and has a copious 
index for reference. Pocket size. Sent free by mail for 25 cents. 


MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY. 


Make pictures 2% x 2% inches. Load in Daylight 
with our six exposure film cartridges and are so 


simpie they can be easily 


Operated by Any School Boy or Girl. 


Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures, 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results, 


Brownie Camera, for 2% x 2% pletures, - . 
Transparent-Film Cartridge, 6 exposures, 24 x 2% - 
Brownie Developing and Printing Outfit, - 


Ask your dealer or write us for a Brownie Camera Club 
Constitution. $500.00 in Kodak prizes to the members. 


2 EASTMAN KODAK CO., 
Rochester, N. Y. 


Dainty Watches 
© 


in colored enamels 
to match dress 
effects. 


Send for our ‘‘Blue Book’’—free. 


Tue New Enctanp Warcu Co. 
37 Maiden Lane 149 State Street 
New York Chicago 


BLUESTONE 
HIGH PRESSURE PACKING 


For st enim, 

Hat or Cold 

Water and 
ir. 

Packs equal- 
ly well for all. 
There is no 
packing made 
that will last 

as long or 
withstand as 
well the ac- 
tion of steam 
heat. 


Gutta Percha & Rubber Mfg. Co.. 


130 Duane St., N. Y. 


THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.—By G. M. Hammond. M.)). A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from tbe following standpoints: 1, 
The use of the cycle by persons in health. 2. Te use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
‘Tu be had at this office and from all newsdealers. 


Die Finishing 
Made Easy. 


Our DIE-SINKER’S ENGINE solves 
of finishing intricate dies. 
be carried to almost 


any corner 


worked on any kind of surface. 
Distortions from the hardening 
removed. Wrinkles in drop-for 


corrected. 


The tools can 


the difficulties 


and 


process readily and inexpensively 


ging dies from drawing, quickly 


The S. S. White Dental Manufacturing Company, 
Chestnut Street, cor. Twelfth, Philadelphia, Pa., U.S. A. 


New York, 


Boston, Chicago, Brooklyn, Atlanta, Rochester, Berlin, Buenos Ayres, St. Petersburg, Toronto. 


BOYS can earn 
$1,000.00 


Send ten cents to-day for three 
months’ trial subscription to the 


AMERICAN BOY 


The best Soys’ paper. Pure, inspir- 
ing. Departments: Stories, Suc- 
cessful Boys, Business Talks. Money 
Making, Books, Home, Church, 


School. @ftice, Store, Factory,Farm, 
Journalism,Printing, Photorraphy, 
Stamps, Coins, Curios, Orator and 


Dehater, Science, Travel, Fuzzles 
andothers. 32 pages beautifully 
illustrated. 

$1000 in Cash Prizes and a 
choice from 300 elegant premiums 
given for subscribers. $1 a year 
Trial 3 months’ suh. for 10¢. 


SPRAGUE PUB. CO., 
mp 180Majestic Bidg., Detroit, Mich. 


SENSITIVE LABORATO2Y BALANCE. 
By N. Monroe Hopkins. ‘This “built-up” laboratory 
balance will weigh up to one pound and will turn witha 
quarter of a postagestamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will | 
work as well as a $125 bulance. ‘The article is accum- 
panied hy detailed working drawings showing various 
stagesof the work. ‘This article is gontaings in SCIEN- | 
TIFIC AMERICAN SUPPLEMENT, No. S4. Price 10 | 
cents. For sale by MUNN & Co. 361 Broncwiy, New 
York City, or any bookseller or newsdealer. 


COMBINATION TOOL; 


VISE, DRILL, Fig2f =, Fig. 
CLAMP, Etc. 

Also other Com- 

bination ‘Tools. 


Send for Circu- 
lar S.A. 


THE BROADBROOKS TOOL COMPANY, Batavia, N. Y. 


Fig.6 


SURVEYORS ! 


If the optical our instruments is not 


pertoupancs eof 
satisfactiry wr 


te to GEO. W. 


LE, Everett, Mass. 


——a() 


Powerful, Responsive, 
Durable and Efficient. 


‘‘The Reeves” 
Variable Speed 
Countershaft 


for securing any speed without 
change of belt or loss of time. Es- 
pecially adapted for all kinds of lron- | 
working Machinery, rom Lathes, 
Plane , Boring Mills, Shapers, ete; 
Cement Machinery, Experimental 
Machinery—in fact all kinds of ma- 
chinery requiring a change of speed. 
With ita large increase and a better 
grade of work can be produced. 
4 C#™ Send for handsomely illustrated 
catalogue “S.A.” free. 


REEVES PULLEY CO. 
COLUMBUS, IND., U, S. A. 


All varieties at lowest prices. Hest Railroad 
Track and Wagon or Stock Scale®¥ made, 
Also 1000 useful articles, including Sates 
Sewing Machines, Bicycles, Touls, etc. Save 
Lists Free. 2) JC HEGAL AGO SCALE Co. Chicaxo. U1, 


‘| Eckhard StationaryGasoline 
Marine Engines 


2H. P., $150 
4 250 
8 450 


Costs 9 cents perday per Horse 
Power to run. 


Stale 


Money. 


“ 


ae 


Simplest in construction and 
easiest to operate. 
t | 


ECKHARD GASOLINE MOTOR CO., BRIGHTON, N. Y. 


ATENT NOVELTIES 


VANCE FEE. There is aconstant demand onu 
countries. INVEN‘'LORS’ 


MERCANTILE BUREAU, 


manufactured Di. us find a ready sale. WE MAKE 
THEM RIGH Fifteen years’ experience. NO AD= 
s for meritorious novelties. Correspondents in all foreign 
320 Broadway, New York. 


Elgin Watches 


possess accuracy and endurance 
under all conditions and in all 
degrees of temperature. 

Full Ruby Jeweled. 


Sold by jewelers everywhere, 


An Elgin Watch always has the 
word “Elgin” engraved on the 
works—fully guaranteed. 


Send for free booklet. 
ELGIN ‘NATIONAL WATCH CO. ELGIN, ILL. 


Chemistry of Manufacturing. 


Experimental Investigation of Technical Probiems. 
Research Work for Manufacturers. Improvement and 
Invention of Processes and Products. Utilization of 
Wastes and Unapplied Substances. Reduction of Man- 
ufacturing Costs. Yesting. Perfecting. Introducing 
and Disposing of Processes and Products. 


PETER 7 AUSTEN, 52 Beaver Street, New York. 


MACHINES FOR ROLLING 
SCREW 


THREADS. 


Any size up to 1'’ diameter, 3" 
long. Fur sizes of machines, 
1 Send for Circulars. 
BLAKE & JOHNSON, 
P. 0. Box 7. Waterbury, Conn. 


Patent Carrying Track 


OVERHEAD 
TRAMWAY 


for Mills, Foundries, Machine Shops, or for 
\arehandise. Send fox Rel. 


The Coburn Trolley Track Mfg. Co., 
2+. HOLYOKE, MASS... 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur's Use.—Yhe utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. ‘This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in the 
use of tools. ‘This article is contained in SCIENTIFIC 


AMERICAN SUPPL TENG No. 1182. Price 1€@ cents. 
For sale by MUNN & Co., 241 Broadway, New York City, 
or by any hookseller or newsdealer 


AS BERR 
FIRE- FELT COVERINGS 


REPLETE WITH AIR CELLS, 

Pita ma BLE. EASILY APPLIED. 
MADE IN SECTIONS BC sae 
FIT STANDARD PIPE BRT CO els 

H.W. JON NSE eet 
SAAC Le sILADELPHIA BOSTON 

ASBESTOS MATERIALS. BERD R Nie Bor tie) 
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THIS is a book full of 
interest and vaiue tor 
Teachers, Students, 
and others who desire 
| to impart or obtain a 
practical knowledge of 
Physics. Lhis splendid 
| work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. |» 
lt furnishes | sugges- 
tions for hours of in- 
structive recreation. 
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